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BOLIVIA: POVERTY DIAGNOSTIC 2000

EXECUTIVE SUMMARY

A. THIS REPORT PROVIDES A DIAGNOSTIC OF POVERTY AND WELL-BEING IN BOLIVIA

1. This report was prepared as a contribution to Bolivia's National Dialogue H and the Poverty
Reduction Strategy Paper (PRSP). The report uses household surveys to give a diagnostic of poverty,
human development, and access to social infrastructure. It is based on analytical work conducted by a
team comprising of staff from the National Statistical Institute (Instituto Nacional de Estadistica, INE
hereafter), the inter-ministerial technical unit in charge of drafting the PRSP (Unidad de Analisis de
Polfticas Econdmicas, UDAPE hereafter), and the World Bank. The objective of this report is not to
provide recommendations on how to attack poverty in Bolivia. Policy options are discussed is the PRSP
prepared by the Government (Republic of Bolivia, 2001). The report was prepared with a more limited
objective, namely to serve as an input for the PRSP. A synthesis of the main findings was distributed by
the Government during the National Dialogue II.. Now that the PRSP process has been completed, the
reason for making the report publicly available in its entirety is that it contains a more detailed analysis of
poverty in Bolivia than the synthesis distributed so far. This more detailed analysis is worth
disseminating broadly.

2. The key findings of the report are as follows:
* Reduction in poverty: Nationally, in October 1999, 63 percent of the population was poor and 37

percent extreme poor, which is similar to the levels observed in 1997, but likely to be below the
incidence of poverty observed in the early 1990s. Indeed, although nationally representative surveys
are lacking for the early 1990s, the reduction in poverty in large cities combined with rural-urban
migration are likely to have led to a (limited) reduction in poverty nationally. Poverty affects half of
the population in large cities, two thirds in other urban areas, and 80 percent in rural areas. There also
appears to have been a decrease in inequality recently, but this need not imply a long term trend.

* Complex determinants of poverty: The probability of being poor increases with the number of babies
and children, the fact of being from an indigenous population, and the fact of having a household
head unemployed, underemployed, and/or female. Poverty decreases with education and employment
in non-agricultural occupations. Geography also affects poverty and migration is poverty reducing. A
qualitative study of farmers in the Altiplano suggests a decrease in rural productivity and strong
climatic, demographic, and environmental pressures, with little gain from most development projects.

* Progress in non-monetary indicators: From 1976 to 1992, NBI-based poverty decreased from 85.5
percent to 70.9 percent nationally. The measures were reduced further to 58.6 percent in 2001.
However, the gains have been achieved mainly in urban areas, while needs (and the cost of fulfilling
these needs) are larger in rural areas. The fact that NBI-based measures are improving faster than
income-based measures is not surprising. This is a trend observed in Latin America as a whole, and it
is in part due to the fact that many components of NBI-based.measures are a stock (once access to a
service is given, or a house, with good characteristics has been built, it does not need to be done
again), while income is a flow, that has to be generated year after year. The progress in NBI-based
measures may also be related to the increase in social spending observed over the 1990's, and the
ability of improving NBI indicators through Government interventions (it is more difficult to improve
incomes through labor markets interventions). Beyond NBI-based measures of poverty, progress in
non-monetary indicators is also suggested by the UNDP's Human Development Index which
increased from 0.546 in 1980 to 0.648 in 1999. Other findings suggest scope for reducing monetary
poverty through access to public infrastructure services. Qualitative studies on the perceptions of
poverty among the poor also suggest to pay attention to gender issues and violence.

* Room for improvement in education, health, and nutrition: Bolivia has increased public spending for
the social sectors, and some progress have been achieved. But the country still lags behind other
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comparable countries, especially in health. Among the poor, affordability remains an issue for both
education and health.' Pre-schools appear to be a good investment. To improve quality in primary
schools, and to better fund pre-schools and secondary schools, cost-recovery mechanisms could be
implemented at the university level. The opportunity cost of child labor in terms of forgone future
earnings is large. Despite important financial resources devoted to nutrition, the performance of
nutrition programs is weak. The social investment fund does not appear to generate gains in school
enrolment, attendance, and achievement, but it does yield positive effects on health outcomes.
Impact of growth: In urban areas, a point increase in per capita income (i.e. a growth rate of one
percent) reduces the share of the population in poverty and extreme poverty by one third of a point.
In rural areas, the impact on poverty is a bit larger, at up to half a percentage point. Apart from
reducing poverty, economic growth also improves non-monetary indicators of well-being such as
infant mortality, under five mortality, enrollment in secondary education, illiteracy, access to safe
water, and life expectancy. Empirical work suggests that the poor may benefit more than the non-poor
from an expansion in education services, and less than the non-poor from an expansion in
infrastructure and health services. However, we still need additional work to better understand the
determinants of growth itself, including improvements in productivity and competitiveness. We also
need to better understand how growth could be more pro-poor, for example with higher benefits for
the productive sectors in which the poor are involved the most.

CHAPTER 1: THERE HAS BEEN PROGRESS TOWARDS POVERTY REDUCTION IN THE 1990S

3. In the main cities, the share of the population in poverty has decreased in the 1990s. Not
surprisingly, poverty remains much higher in small cities and rural areas than in large cities. The
shares of the population living in poverty (per capita income below the cost of food and non-food needs)
and extreme poverty (i.e., having a level of per capita income below the cost of basic food needs) are
given in the top part of table ES1. In 1997 and November 1999, we provide estimates of poverty and
extreme poverty nationally, in large cities (departmental capitals and El Alto), in smaller cities and in
rural areas. In 1993 and March 1999, we have surveys only for large cities. The results are as follows:
* In large cities, the share of the population in poverty decreasing from 52.0 percent in 1993 to 50.0

percent in March 1999, and 47.0 percent in November 1999. A similar decline is observed for the
share of the population in extreme poverty, from 25.5 percent in 1993 to 21.62 percent in 1999.

* In other urban areas and in rural areas, there is no clear trend between 1997 and 1999 towards higher
or lower poverty when alternative measures of both poverty and extreme poverty are taken into
account. In small urban areas for example, the share of the population living in extreme poverty has
decreased slightly while the share of the population living in poverty has increased slightly. In rural
areas, even if the share of the rural poverty were to have increased between 1997 and 1999 as
suggested in the table, the share of the population in extreme poverty has remained virtually
unchanged. Moreover, if one takes into account the poverty gap rather than the headcount index as a
measure of poverty, so as to take into account the distance separating the poor from the poverty line,
one finds that poverty actually decreased in rural areas, while it again remained stable in urban areas.

* Nationally, slightly less than two thirds of the population (62.7 percent) lives in poverty, and slightly
more than one third of the population (36.8 percent) lives in extreme poverty. There has been no
major change in poverty and extreme poverty between October 1997 and November 1999, which is
not surprising given the lack of substantial economic growth per capita over the last two years. Still,
despite the lack of nationally representative data in the early 1990s, it can be conjectured that poverty
decreased thanks to the decrease in poverty in large cities and the extent of rural-urban migration. In
the future, it will be important to continue to implement national surveys and to maximize
comparability between the surveys so as to have more confidence about the trend in poverty.
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Table ES.1: Trend in poverty and extreme poverty, 1993-99
1993 1997 1999 March 1999 November

Pov. Ext. pov. Pov. Ext. pov. Pov. Ext. pov. Pov. Ext. pov.
Incidence of poverty: Share of the population below the poverty line ("headcount")

National - - 63.2 37.9 - - 62.72 36.82
Main cities as a whole 52.0 25.5 50.7 21.5 50.0 23.4 46.98 21.62
Other urban areas - - 63.7 34.3 - - 65.80 30.88
Rural areas - - 77.3 58.2- - 81.71 . 58.80

Depth of poverty: Distance separating the poor from the poverty line ("poverty gap")
National - - 33.43 18.59 - - 31.15 15.40
Main cities as a whole 24.37 11.42 21.05 7.42 21.70 8.92 19.37 7.49
Other urban areas - - 31.02 13.41 - - 32.32 13.73

Rural areas - - 48.69 33.69 - - 45.82 26.26
Source: Own estimates. All poverty estimates are based on per capita income, except the estimate for rural areas in November
1999 which is based on per capita consumption.

4. Despite some progress, poverty remains much more widespread in Bolivia than in most other
Latin American countries. Table ES.2 provides poverty measures for Latin America as a whole. As is
the case for Bolivia, the incidence of poverty in Latin America is higher in rural than in urban areas, and it
has decreased only slightly since the mid 1990s. Yet the level of poverty in Latin America as a whole is
much lower than in Bolivia. For example, the share of the population in poverty in Latin America in
1998 was 36.10 percent, versus 62.72 percent nationally in Bolivia in 1999.

Table ES.2: Poverty and Extreme Poverty in Latin America, 1995-98
Headcount Index for Poverty Headcount Index for Extreme Poverty

Latin Am. Urban areas Rural areas Latin Am. Urban areas Rural areas

1995 37.78 29.08 61.80 17.85 10.89 37.07
1998 36.10 27.55 61.22 17.78 10.94 37.87

Source: Wodon et al. (2001), based on household level data for 18 countries.

5. In large cities where comparable data is available over time, inequality has decreased a bit, but
it is unclear if a long term trend is at work. Beyond absolute levels of income (which can be measured

by poverty), well-being also depends on relative levels of income (which can be measured by inequality).
According to relative deprivation theory, individuals do not assess their levels of welfare only with
respect to their absolute level of income. They also compare themselves with others. Thus, for any given

level of mean income in a country, a high level of inequality has a direct negative impact on well-being.
Table ES.3 provides income shares by quintiles, each of them accounting for 20 percent of the total

population. For example, in 1997 at the national level, the bottom quintile had 2 percent of total income,
while the top quintile had 62 percent of total income. This suggests that in Bolivia as in the rest of Latin

America, inequality tends to be high. Table ES.3 also provides two summary measures of inequality -
the Gini and Atkinson indices - which take a value between zero and one in most cases, with a higher
value indicating higher inequality. In large cities, both indices have decreased between 1993 and 1999.
Yet overall, there is no clear long term trend upward or downward, in that the levels of inequality today
are comparable with those observed in the mid 1980s (Wodon et al, 2000). Table ES.3 indicates that

inequality is similar in other urban areas, as compared to the main cities. As for the comparison of

inequality levels between urban and rural areas, it is not conclusive since with the 1997 survey, inequality

appears larger in rural areas, while in 1999, it is smaller there (but the 1999 data for rural areas is based

on per capita consumption, and inequality is typically smaller with consumption than with income).
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Table ES.3: Inequality for per capita income: Income shares, and GinilAtkinson indices, 1993-99
National Main cities Other urban Rural areas

1997 1999 1993 1997 1999 1997 1999 1997 1999
Income share in bottom quintile 2.02 3.10 3.07 3.87 4.05 4.04 3.82 1.59 5.17
Income share in 2nd quintile 6.23 6.99 7.36 7.52 8.45 7.87 9.87 4.98 9.64
Income share in 3 quintile 10.96 12.08 11.84 11.41 12.98 12.73 13.33 10.16 14.70
Income share in 4h quintile 18.65 20.30 19.48 18.90 20.82 20.19 22.22 18.08 22.54
Income share in top quintile 62.15 57.52 58.26 58.28 53.71 55.17 50.75 65.18 47.95

1993 1997 Mars 1999 November 1999
Gini Atk. Gini Atk. Gini Atk. Gini Atk.

National NA NA 57.39 48.96 NA NA 50.60 38.56
Main cities 54.30 63.21 52.68 40.00 53.47 44.00 47.95 35.98
Other urban NA NA 50.11 37.85 NA NA 46.03 36.12
Rural areas NA NA 62.66 55.80 NA NA 42.47 26.83
Source: Own estimates. NA means not available. All measures are based on per capita income, except for 1999 in rural areas
where per capita consumption is used instead. This may explain increase the drop in rural inequality.

6. As expected, there are large differences in the incidence of poverty between various groups.
Table ES.4 gives probabilities of being poor and extremely poor according to various characteristics.
* Age among the adult population: In most cases, the probability of being poor decreases as the

individual gets older. In November 1999 for example, rural individuals aged less than 25 years have
a probability of being in extreme poverty of 62.1 percent, versus 51.4 percent for those aged 64 or
older. In small urban cities, the corresponding probabilities are 40.1 and 24.6 percent. In main cities,
the probabilities are 23.7 and 11.4 percent. In a few cases however, individuals above 64 years of age
are more likely to be poor than individuals aged between 45 and 64. None of these results are
surprising given that the profile of poverty is linked to the life cycle of earnings. Yet the profile of
poverty by age depends on methodological choices, so that one should be cautious before making
policy recommendations or assuming that social programs targeting the elderly are not warranted.

* Gender: In both urban and rural areas, the incidence of poverty is slightly higher for women (and
girls) than for men (and boys). The differences are systematic, but they are very small. They may be
due to the fact that female headed households, which typically have a higher share of women as
members since the head is a woman and there is no spouse, have a higher probability of being poor.

* Ethnicity: Ethnicity can be captured using either the language spoken as an indicator of whether the
individual is from an indigenous population or not (in the 1997 survey) or the self-affiliation of the
individual (in the November 1999 survey). In 1997, those not speaking Spanish or a foreign language
such as English have been classified as being indigenous (the reference population is slightly smaller
than the full sample because the questions is not asked to very young children.) Not surprisingly,
indigenous populations are more likely to be poor than non-indigenous populations. This is observed
in both 1997 and 1999, although the differences tend to be smaller in the 1999 survey. Note that
while the indigenous populations represent more than two thirds of the rural population, they account
for less than a third of the population living in the main cities and other urban areas.

* Education: The lower the level of education, the higher the probability of being poor. For example, in
1999, in the main cities, individuals ten years or older with no education at all had a probability of
being poor of 60.9 percent, as compared to 19.5 percent for individuals with more than 12 years of
schooling. The same pattern can be observed in other urban areas and in rural areas, but with levels
of poverty and extreme poverty by education group a few percentage points higher.

* Migration of the head: Two types of migration are considered: whether the individual lives in a
different place than its place of birth, and whether the individual has been living in its current place of
residence for less than five years. In the main cities and in other urban areas, those who have
migrated since birth tend to be on par with individuals living in the same area since their birth. In
rural areas, those who migrated since their birth tend to be better off than those who did not migrate.
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A similar pattern is observed when comparing those who migrated over the last five years with those

who did not. Given that migration tends to take place from poorer to richer areas' (for example, a

large number of recent migrants in urban areas come from poorer rural areas), this suggests that it

leads to a lower probability of being poor (which is of course one of the main initial motivation of the

migrants). But it could also be that migrant individuals may be better endowed in assets such as

human capital, which would then account for at least part of their relative success.

* Employment: Individuals not in the labor force are poorer than those who are in the labor force

(whether these are actually employed or not), but it must be kept in mind that those not in the labor

force represent only a small percentage of the population in age of working. Within those in the labor

force, employed individuals have a lower probability of being poor than unemployed individuals.

There is however an exception to this pattern in rural areas, where the unemployed are better off than

the employed. This may be because some of the rural unemployed can afford not to be working

because they have other sources of income to rely upon (i.e., income from land or other assets).

* Sector of employment and type of goods: Not surprisingly, individuals working in agriculture have a

higher probability of being poor than individuals working in the industry or in services. Many of

those working in industrial sectors have a higher probability of being poor than those working in

services. This is observed in all areas (main cities, other urban areas, and rural areas), and it may be

due in part to the fact that the service category is an heterogeneous category which includes well paid

professionals, but also a number of self-employed unskilled worker doing small jobs.

* Type of goods: Individuals working in the tradable sector have a higher probability of being poor

(and perhaps also a higher exposure to income shocks) than those working in the non tradable sector.

* Type of employment: In urban areas, blue collar workers, unpaid family workers, and house

employees have the highest probabilities of being poor, followed by self-employed individuals. In

rural areas, blue collar workers are doing somewhat better, while self-employed individuals are

almost as poor as unpaid family workers, and poorer than house employees. There are probably wide

differences in poverty within the self-employed who represent a larger share of workers (30 to 40

percent of the workforce depending on the area), because they are a heterogeneous group. Employees

and employers do better than most. Professionals have the lowest probability of being poor.

* Formal sector: Informal sector workers are more likely to be poor than workers in the formal sector,

and the difference between the two groups of workers is the largest in rural areas. But once again, it

is likely that the informal sector forms a heterogeneous group, so that some of its workers are very

poor while others are doing fairly well. Informality need not be a problem per se.

* Estimates by geographic area: Although this is not shown in table ES.4, there are also differences in

poverty by city and by Department. Santa Cruz is clearly one of the cities and Departments with the

lowest incidence of poverty, which is not surprising given the economic growth enjoyed in the area

and surrounding valleys. By contrast, the cities and areas of the Altiplano, namely Oruro, Potosi and

El Alto are much poorer. La Paz is also located in the Altiplano, but is less poor thanks to its status of

national capital and the associated economic activity. Intermediate levels of poverty are found in the

cities and departments of lower altitude, namely Cochabamba and Tarija (although poverty in Sucre is

apparently higher). Interestingly, poverty has decreased more over time in the cities which had

originally (in 1993) higher poverty. Note that poverty measures at the departmental or city level

should be treated with caution because the survey data are not fully representative at that level.
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Table ES.4: Probability of being poor or extremely poor by group, 1993-99
October 1997 survey November 1999 survey

Main cities Other urban Rural Main cities Other urban Rural
Pov. E.P. Pov. E.P. Pov. E.P. Pov. E.P. Pov. E.P. Pov. E.P.

Age group
Less than 25 year old 56.0 25.6 68.0 38.8 80.4 61.5 52.8 23.7 76.4 40.1 84.2 62.1
From 25 to 44 year old 46.5 20.5 59.7 31.0 73.8 53.7 41.6 17.6 68.5 36.9 79.0 56.4
From 45 to 64 year old 40.1 14.7 52.1 26.4 73.0 54.2 34.1 16.1 60.6 24.5 77.0 52.5
More than 64 year old 37.7 15.2 58.9 34.1 70.8 53.3 32.0 11.4 40.6 24.6 79.0 51.4
Gender and ethnicity
Man 50.2 22.1 63.4 35.0 76.0 57.1 45.9 19.7 70.5 37.7 80.9 57.6
Woman 51.2 22.7 64.0 35.6 78.6 59.4, 47.4 21.6 72.4 36.2 82.5 60.0
Non indigenous 46.3 18.5 61.4 32.6 68.7 48.9 44.8 19.3 72.5 34.9 80.9 56.8
Indigenous 57.9 29.2 64.2 37.8 79.7 61.1 50.6 23.6 69.8 40.5 82.5 60.7
Education
None 66.2 33.1 70.9 42.2 80.9 63.9 60.9 27.4 75.6 44.0 92.1 80.3
1 to 5 years of schooling 58.3 25.7 68.4 38.4 77.2 58.2 56.0 27.2 78.7 40.8 86.4 74.3
6 to 8 years of schooling 56.7 22.7 61.7 32.1 65.6 44.3 55.5 23.1 70:2 37.3 76.6 61.7
9 to 12 years of schooling 45.4 18.2 54.7 26.3 58.3 36.8 43.2 18.1 65.2 30.7 65.5 47.1
More than 12 years 25.3 7.7 29.3 10.1 27.4 12.5 19.5 6.7 27.0 7.7 25.9 10.6
Migration
Non migrant since birth 49.3 21.2 63.4 34.3 81.0 62.1 45.0 19.8 72.1 36.4 85.2 63.9
Migrant since birth 48.8'. 20.7 60.3 34.1 64.3 45.4 44.8 19.1 66.1 33.6 69.8 41.9
Non migrant in last 5 years 49.4 21.1 62.2 34.2 77.9 58.9 45.2 20.1 68.1 34.0 81.9 58.9
Migrant in last 5 years 45.7 19.9 61.0 34.6 56.6 38.6 42.5 13.8 79.1 44.5 65.1 38.6
Employment
Employed TBC TBC 55.8 28.2 76.5 58.0 39.9 16.1 62.0 28.8 80.2 57.2
Not in labor force 69.2 38.7 77.7 55.8 85.7 64.4 45.8 20.7 71.5 36.7 77.0 50.3
Unemployed 52.9 23.8 67.1 38.6 69.8 49.9 50.3 23.9 76.9 47.3 41.4 34.5
Sector of activity
Agriculture and related 58.0 29.0 74.6 51.4 82.1 64.6 60.2 36.4 79.7 49.9 85.2 63.0
Mining 42.1 16.6 52.2 33.9 43.0 28.0 39.7 5.0 100.0 57.0 55.2 28.4
Manufacturing 46.1 18.0 62.6 28.4 57.6 33.0 55.1 22.3 81.7 46.6 74.5 43.6
Electricity, gas, and water 18.0 2.6 57.4 9.2 - - 43.3 0.0 0.0 0.0 86.3 70.9
Construction 46.2 16.3 54.6 20.8 47.4 14.6 44.8 12.0 56.7 22.1 65.9 42.6
Commerce 43.9 15.6 47.9 20.5 44.5 18.5 39.2 17.9 49.3 19.2 46.0 20.1
Transportation 40.4 13.1 49.1 19.8 33.9 14.0 39.0 18.3 60.8 16.9 45.3 18.8
Finances 18.6 4.6 29.0 8.0 34.0 18.2 24.0 11.1 33.1 0.0 68.0 0.0
Services 37.9 14.1 55.5 28.6 39.9 18.3 29.7 10.0 52.9 17.0 37.6 21.1
Non tradable 40.0 14.1 50.4 22.2 42.1 17.4 45.9 20.5 70.1 .35.2 78.6 55.2
Tradable 46.9 18.8 66.0 39.4 80.8 63.1 54.8 22.5 81.2 48.2 84.6 62.1
Type of employment
Worker (blue collar) 50.7 16.2 64.4 25.8 47.0 20.0 53.3 11.6 73.6 31.8 71.5 42.1
Employee (white collar) 32.9 10.0 46.4 18.3 38.2 17.9 28.3 8.9 49.7 17.4 40.2 18.8
Self-employment 47.8 19.4 55.8 28.6 73.9 55.3 47.0 22.3 61.8 29.4 78.5 54.5
Employer 20.4 .4.5 36.2 15.0 37.8 17.6 21.3 7.9 60.3 24.6 51.5 20.7
Unpaid family work' 50.7 24.9 64.4 42.2 87.3 70.2 57.5 34.1 74.7 45.2 88.1 67.3
Independent professional 6.3 1.7 17.4 9.0 - - - - - - - -
Cooperative 24.2 24.2 54.0 44.9 53.0 53.0 - - - - - -
House employee 60.5 24.6 82.5 54.0 64.0 28.2 30.2 6.4 66.7 27.6 36.0 16.3
Informal 49.4 20.8 59.4 33.8 81.4 63.6 50.4 23.6 73.9 39.5 83.3 60.6
Formal 35.3 10.7 50.8 20.3 41.6 18.7 32.5 9.3 58.1 22.6 57.4 30.7
Source: Own estimates. "Pov." Is probability of being poor and "E.P." is probability of being extreme poor.
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CHAPTER II: A LARGE NUMBER OF VARIABLES AFFECT PER CAPITA INCOME AND POVERTY

7. Beyond knowing the probability of being poor of various household groups, it is useful to know
the impact of household and individual characteristics on per capita income, and thereby poverty.
Poverty profiles such as the one presented in table ES.4 give the probability of being poor according to

various characteristics, for example the area in which a household lives or the level of education of the

household head. The problem with poverty profiles is that they cannot be used to assess with precision
what are the determinants of poverty. For example, the fact that households in some areas have a lower

probability of being poor than households in other areas may have nothing to do with the characteristics
of the areas in which the household lives. The differences in poverty rates between areas may be due to

differences in the characteristics of the households living in the various areas, rather than to differences in

the characteristics of the areas themselves. To sort out the determinants of poverty and the impact of any

one variable on the per capita income (and thereby the probability of being poor) holding constant all

other variables, regressions are needed. The results of such regressions are summarized here.

8. Poverty increases with the number of babies and children in the household. It decreases with
the age of the head. It is significantly higher in households with female heads. Controlling for other

variables, households with a larger the number of babies and children have a lower level of per capita

consumption, and thereby a higher the probability of being poor. Somewhat surprisingly, having a larger

number of adults in the household increases the probability of being poor, which may suggest that the

additional adults (beyond the head and the spouse) are not working. It can also be seen in the regressions

that households with younger heads are more likely to be poor, and that urban households whose head has

no spouse are less likely to be poor (probably because controlling for female headship, a large number of

heads without spouse are single males whose per capita income does not have to be shared with other

family members.) Finally, in many cases, female headed households have per capita income levels lower

than male headed households. From a policy point of view, one key implications of these results is that

programs enabling women to take control of their fertility are likely to help in reducing poverty (better

education for girls should help in this respect). Moreover, programs promoting support and/or better

earning opportunities for female household heads would also have in all. likelihood a positive impact.

9. The income gains from education are substantial, but not large enough to emerge from poverty
with a single income earner per family. A household with a head having gone to the university has

twice the expected level of per capita income of an otherwise similar household whose head has no

education at all. A head having completed secondary schooling brings for its household in a 50 percent

gain versus no schooling. A head having completed primary school brings in a 30 to 35 percent gain

versus no schooling. There are no large differences in the gains from the education of the head in urban

and rural areas despite the fact that there may be more opportunities for qualified workers in urban areas

(the only systematic difference between urban and rural areas are observed at the university level, with

urban returns being higher). The gains from a well educated spouse are also large and similar in urban

and rural areas, but they are somewhat smaller than for those observed for the education of the head. This

is not surprising given that the employment rate for women is smaller than for men for all levels of

education, so that women use their education less than men in an earnings capacity. Another explanation

could be that there is some gender discrimination in pay, but this would have be to corroborated by
additional evidence. Education programs for adults generate in! large cities a 30 percent gain versus no

education at all, which is similar to the gain from completing primary school, but it is unclear if they have

an impact (or what would be needed for the programs to have an impact) in rural areas. Above the

secondary level, but below the university level, technical education, education for teachers, and military

education also bring gains in the range of 50 to 100 percent versus no schooling at all. All these results

support the emphasis. placed on education as a long-term -strategy for poverty reduction. It is also

important to note that literacy and training programs for the adult poor emerged as one of the key

demands from NGOs and other local organizations during the Jubileo 2000 forum. Work on the potential
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for poverty reduction through such programs in Bolivia would be welcome. Now, while a better
education clearly helps in escaping poverty, it is not enough if only one household member is working.
One working adult with primary or even secondary education is not enough to help a household emerge
from poverty when a typical increase in family size over the life cycle is taken into account. This is why
it is important to improve employment, training, and earnings opportunities for youth and women.

10. Employment patterns have large impacts on per capita income and thereby on poverty.
* Unemployment and underemployment: Not working (e.g., not being in the labor force) does not

reduce per capita income, perhaps because those who can afford not to work are better off than those
who must work. By contrast, having a head unemployed or underemployed reduces per capita
income. A head or spouse with a secondary occupation leads to an increase in per capita income.

* Sector of activity: Households with adults working in the agriculture sector tend to be poorer than
households with heads employed in industry or services. This is observed for both the head and the
spouse. Those employed in the service industry often do better than those employed in agriculture,
but they fare less well than those employed in industries. This may reflect the fact that the services
sector is heterogeneous, with well paid professional and informal sector workers lumped together.

* Position held and other employment variables: While there are no systematic differences between
salaried employees and blue collar workers, having a head or a spouse being self-employed brings a
sizeable gain in per capita income. Having the head or the spouse being an employer brings an even
larger gain. There is a gain from being employed in the formal sector (as opposed to the informal
sector), and a loss from working in the public sector (as opposed to the private sector; note however
that those in the public sector may have more job security, which would justify a risk premium to be
paid in the private sector). In many but not in all cases, working in small to medium size firm has a
negative impact as compared to working in a large firm (50 workers or more). Again in some but not
all cases, being sick generates a loss of income. This is especially the case for households with a head
who is sick for more than a week (this information is available only in the 1997 survey).

11. More employment opportunities would not eradicate poverty, but it would help to reduce
poverty, provided the rise in employment is demand driven and pro-poor. Unemployment and
underemployment patterns have an impact on poverty in Bolivia at the household level, but this does not
inform us of their impact at the aggregate level. To assess what would be the impact of an increase in
employment on aggregate poverty, we ran simple simulations. Among the urban adult (age 25 to 60)
male population that is not earning labor income in the survey, we selected individuals to whom we gave
jobs. We give the jobs to either the poorest or the richest (according to their per capita income)
unemployed individuals in the sample. For these individuals, we predict earnings corresponding to their
education and experience. The total number of individuals put to work in the simulations is equal to five
percent of the urban adult male population at work in the survey. We assume that there is no decrease in
wages when more adults are employed (the supply and demand curves for labor shift to the right jointly).
It turns out that poverty reduction takes place only if poor household benefit from the job creation.

12. Geographic location also has an impact on poverty. Differences in per capita income remain
between departments even after controlling for a wide range of household characteristics. In November
1999 for example, households living in the rural areas of the department of La Paz have an expected level
of per capita income 20 percent higher than otherwise identical households living in the rural areas of
Chuquisaca. Households living in the urban areas of La Paz can expect a level of per capita income from
57 percent (in the city of La Paz) to 83 percent (in other urban areas of the department) than otherwise
similar households living in the urban areas of Chuquisaca. Beyond this and other examples (such as the
fact that households living in is the department of Santa Cruz are better off), the message is that
geographic location matters. This gives some rationale for so-called poor areas policies (e.g., investments
in local infrastructure), because if geographic effects matter for poverty reduction, the characteristics of
the areas in which households live must be improved alongside the characteristics of the households
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themselves. More work is needed, however, to assess exactly which types of poor areas policies to adopt.
Apart from its impact on per capita income (via labor force participation and wages), geographic location
also has a large impact on the probability of being ill, and the probability for children to go to school.
Controlling for other variables, the areas with higher earnings are also those with a lower incidence of
illnesses, and a higher rate of school enrollment. This further reinforces the case for taking into account
regional development when designing policies to improve well-being and reduce poverty.

13. Even after controlling for the impact of geographic location and other observable household
characteristics, migration is still likely to raise per capita income. Individuals living in households
where the head has migrated since his/her birth have in some cases a higher level of per capita income
than other households living in their area of destination. The same is observed for migration over the last
five years. Even when there is no statistically significant difference between the per capita income of
migrants and non-migrants at the place of destination, the fact that those who have migrated in the recent
past do as well as those who have lived there for more than five years suggests benefits from migration,
simply because those who have migrated typically come from less favorable areas. That is, because
migration typically takes place from poorer to richer areas, by doing as well as the households in their
areas of destination, the migrants are likely to do better at their place of destination than they would have
done at their place of origin. While more work would be needed to compute the wage gains from
migration, the results at least suggest that migration may bring positive results. Rather than trying to
reduce (or promote) migration, public policies could be beneficial in accompanying migration flows.

14. Controlling for household and geographic variables, the fact of belonging to some indigenous
populations leads to a reduction in per capita income. The last set of variables used for the regressions
for the determinants of per capita income relates to the indigenous self-affiliation (in the November 1999
survey) or the language spoken by the household (in the 1997. and March 1999 surveys) as a proxy for
identifying indigenous populations. Households with heads not speaking Spanish or a foreign language
tend to be poorer. This is especially the case for those speaking Quechua and Aymara or belonging to
these groups (for those speaking Guarani, the instances of systematic differences in income are fewer).
These results suggest that there may be some level of discrimination in labor markets against indigenous
populations. The results are a call for thinking about what could be done to help indigenous groups.

15. Apart from providing the above results, chapter H briefly reviews a study suggesting that rural
productivity has been declining in the Altiplano in the 1990s. Using focus groups (123 groups in 40
communities) and expert interviews with key informants, Morales Sanchez (1999) analyzes the
perceptions of farm households in the Altiplano on rural productivity. Overall, the participants in four of
every five groups indicate that crop yields and livestock productivity have been decreasing over the last
ten years. Farmers also say that they have to put in more labor today than ten years ago in order to make
a living. The farmers cite a number of climatic, demographic, and environmental factors as being at the
source of their difficulties. A large majority of focus groups (if not all of them) suggest that temperatures
have been rising and rainfall decreasing. Together with the demographic pressure yielding smaller
farming plots, these climatic factors have forced farmers to shorter fallow time, and in turn, the need to
raise agriculture production has led to less vegetation cover. For every farmer group that has been able to
enhance its productivity through technological innovation, there are four groups who have not been
successful. Successful farmers tend to be richer, have more irrigated land, and have better access to
markets. These farmers are also able to take advantage of development projects implemented by NGO,
and they cite technological innovation as the key for their progress. For the vast majority of farmers who
feel that their productivity has decreased, the coping strategy has mainly been to do more of the same, i.e.
to expand the area under cultivation. Seasonal migration, a change in the main crop cultivated, and a
participation in non-farm activity in order to generate more income have also been used as coping
mechanisms. Development projects have had little positive impact on those farmers, which is all the more
damaging when one realizes that less successful farmers located in more remote areas also have less
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access to projects (the number of projects in a community is strongly correlated with the accessibiliAy of
the community, which suggests that poorer and more remote communities do not receive as much help).

16. In terms of policy implications, the above study suggests that more needs to be done so that
projects can be locally based and focused on the key productivity issues faced by farmers. Out of
265 development projects taken into account in the study, only 17 percent helped in raising farmer
productivity according to the farmers, and these projects were located mainly in better endowed and more
accessible areas. The lack of success of many projects implies that poorer farmers have not been able to
break out of a perceived vicious cycle whereby the demographic and climatic pressures lead to
environmental degradation and lower productivity. In order to improve the impact of development
projects, the study suggest that the projects be a) designed in a comprehensive way (so as to tackle at once
the various factors affecting productivity); b) focused on the central productivity issues faced by the
farmers (which may differ from one area to another); and c) implemented with the participation of the
farmers (90 percent of the projects identified by the study had no or little involvement from locals). Of
course, the rural sector should not be equated to the agricultural sector, and non-farm employment and
earnings remain important to help households emerge from poverty.

CHAPTER m: NON-MONETARY INDICATORS HAVE IMPROVED MORE THAN INCOME POVERTY

17. A first non-monetary indicator of well-being is Bolivia's index of unsatisfied basic needs.
Bolivia's method for measuring unsatisfied basic needs (Necesidades Basicas Insatisfechas, NBI
hereafter) is described in the 1993 Mapa de Pobreza:Una Guia para la Accion Social (Republica de
Bolivia, 1993; see also INE-UDAPE-CENSO 2001, 2002 for the update based on the 2001 Census). The
NBI is computed as the average of four separate sub-indices for housing, sanitation, education, and
health. The index for housing is a straight average of sub-indices for the quality of housing materials and
the extent of crowding. The quality of housing materials is itself a straight average of separate indices
computed for floors, walls, and the roof. The index for basic infrastructure services is the straight average
of sub-indices for sanitation and energy. The sub-index for sanitation is itself a straight average of sub-
indices for water and sanitation, and similarly, the sub-index for energy is a straight average of sub-
indices for access to electricity and the cooking fuel used by the household. The index for education is the
straight average at the household level of each individual's educational lag. The educational lag for each
individual is one minus the educational attainment for the individual, which itself depends on the
individual's number of years of schooling, whether or not the individual attends school, and whether or
not the individual is literate. The index for health is one minus a variable that measures whether the
household has access to health services, and if it does, to what type of services the household relies on.
The overall NBI (straight average of the indices for housing, basic services, education, and health) is used
to estimate poverty by considering as poor all households with a NBI index value above 0.1.

18. In Bolivia as in many other Latin American countries, more progress has been achieved
towards meeting unsatisfied basic needs than towards reducing poverty. From 1976 to 1992, it was
found that the NBI-based share of poor households in the total number of households decreased from
85..5 percent to 70.9 percent nationally. From 1992 to 2001, this share decreased further to 58.6 percent.
In urban areas, over the last decade the NBI-based headcount index decreased from 53.1 percent to 35.0
percent, but in rural areas, it decreased only from 95.3 to 90.8 percent. Thus while progress has been
achieved since 1992, this has taken place mainly in urban areas, while the needs (and the cost of fulfilling
these needs) are larger in rural areas. Education and health are the areas that improved the most. Sanitary
and energy services follow. Less progress has probably been achieved for housing, but this was to be
expected since this area is less subject to direct Government intervention.
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Table ES.5: -Share of the population poor according to unmet basic needs (NBI), 2001 census
Overall Housing House Sanitary Energy Education Health

NBI index materials crowding services services

National 58.6 39.1 70.8 58.0 43.7 52.5 37.9
Urban 39.0 15.6 68.9 44.3 14.1 36.5 31.0
Rural 30.8 75.7 76.3 78.9 91.2 70.3 54.5
Source: INE-UDAPE-CENSO 2001 (2002).

19. A second broad non-monetary indicator of well-being is UNDP's Human Development Index

(IIDI). The HDI is a weighted sum of three indices based themselves on underlying indicators. The three

underlying indicators deal with life expectancy, educational attainment, and per capita income. Denoting

by X the value of any one of the three underlying indicators, the corresponding index is computed using a
formula taking into account the actual value of the indicator and fixed minimum and maximum values.

For any given country, the indices are computed as Index = (Actual X - Minimum X)/(Maximum X -
Minimum X.) This formula is such that for each country, the value of the indices is between zero and

one. The higher the value for the index, the better the performance of the country. For life expectancy,
the maximum and minimum values are 85 and 25 years. For educational attainment, the index is a

weighted average of two components. The first component is the adult literacy rate index for which the

minimum and maximum values are 0 and 100 percent. The second component is the combined gross

enrolment ratio index for primary, secondary, and tertiary education, with minimum and maximum values

also fixed at 0 and 100 percent. The adult literacy index and the combined gross enrolment ratio index

are given equal weight, so that the educational attainment index is simply the arithmetic mean of its two

components. For per capita income, the index is based on the logarithm of real per capita GDP measured

using Purchasing Power Parity values in U.S. dollars, with the minimum and maximum values set at

log(100) and log(40,000.) The HDI index is the arithmetic mean of the above three indices. Real GDP,
life expectancy, and educational attainment are thus given equal weights of one third in the HDI.

20. Progress has been achieved by Bolivia in terms of raising the level of the HDI, but this level

remains below expectations given the GDP per capita of the country. Table ES.6 provides the trend in

human development in Bolivia and selected other countries between 1980 and 1999, using data from the

Human Development Report 2001. Bolivia is compared to other countries that participate in the HIPC

debt relief initiative (Honduras, Guyana, and Nicaragua). Bolivia has improved its HDI, from 0.546 in

1980 to 0.648 in 1999, and the performance of the country is broadly similar to that of other PRSP

countries. However, Bolivia seems to be performing less well in health, as measured by life expectancy.
The weaker performance in health, as compared to education for example, is confirmed by other findings
in this report (see chapter 4).
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Table ES.6: Trend in Human Development In ex and comparison with PRSP countries, 1980-1999
PRSP countries in Latin America

BO HO GUY NI All
HDI index

1980 0.546 0.565 0.681 0.580 0.593
1990 0.596 0.614 0.676 0.596 0.621
1999 0.648 0.634 0.704 0.635 0.655

Components of 1999 HDI
Life expectancy at birth 62.0 65.7 63.3 68.1 64.8
Adult literacy rate 85.0 74.0 98.4 68.2 81.4
Combined gross enrollment 70 61 66 63 65
Real GDP per capita 2,355 2,340 3,640 2,279 2654
Life expectancy index 0.62 0.68 0.64 0.72 0.67
Education index 0.80 0.70 0.87 0.66 0.76
GDP index 0.53 0.53 0.60 0.52 0.55
HDI and GDP ranking
GDP ranking 104 107 93 106 103
HDI ranking 111 112 93 113 107
GDP-HDI ranking 7 5 0 7 5
Source: UNDP (2001). HO = Honduras; BO= Bolivia; GUY = Guyana; NI = Nicaragua.

21. Many among the rural poor still lack access to basic infrastructure services. Chapter 3 provides
detailed statistics on access to basic infrastructure services by geographic area. As before, the first area
consists of large cities (the capitals of Bolivia's nine departments plus the city of El Alto adjacent to the
capital of La Paz.) The second area consists of smaller cities, which represent all urban areas apart from
the ten large cities. The third area consists of all rural areas. The households are ranked according to
income decile (with the deciles computed at the national level, so that the number of households in each
decile in any one of the three areas is not necessarily the same), and the following results come out:
* Electricity: In large cities, even the poorest have access to electricity (but it may of course be that the

survey is not fully representative of the poorest areas in large cities, such as slums and favellas.) The
access rate remains very high in small cities for all income groups according to the data available.
Even for the households in the bottom income decile, the access rate is almost at 80 to 90 percent,
depending on the survey. This is in sharp contrast with the access rates in rural areas, where the
probability of access reaches 50 percent only in the richest income deciles. Nationally, because of the
weight of rural areas, only about two thirds of the population have access to electricity.

* Water: Similar differences are observed between areas for access to water. In the main cities, a large
majority of households have access to public pipe water either in the house (for richer households) or
in the property (for poorer households). This remains true in smaller urban areas, with a higher share
of access through a pipe connection in the property, but not in the house. In rural areas by contrast,
especially among the poor, many still must go to a river or a lake to have access to water.
Independently of issues of quality, this means that the opportunity cost (i.e. the loss of time) of
fetching water is higher for the poor than for the rich.

* Sanitary installation: Many households still lack access to sanitary installations, including among the
poor in large cities, even if the situation there is better than in other urban areas and rural areas. In the
poorest decile in rural areas, 80 percent of the population does not have any sanitary installation.

* Differences between areas: Apart from differences between levels of income, as already mentioned,
the differences between areas tend to be large. This is not surprising given the network nature of
many services (water and electricity). While additional efforts should be made to improve access in
rural areas, the difficult question is where to stop, given that the cost of reaching the households who
are not connected increases with the improvement in connection rates. For example, is it worthwhile
to connect at high cost very poor households in the Altiplano to some service, or is it better to let
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forces such as migration help in solving the issue over time? These issues are difficult to analyze, but
there is no doubt that they deserve additional analytical work.

22. Better access to basic infrastructure services has the potential to help for poverty reduction. The
value of access to electricity, water, and sanitary installations (as measured through a proxy for the
readiness to pay observed via rents) can reach up to 12 Bolivianos per capita per month for the poor. In
absolute terms, the value of access is higher for the rich than for the poor, and this is consistent with the
fact that the willingness to pay for these services is higher among the rich than among the poor. But in
relative terms, as a percentage of the income of the people, the value of access to basic infrastructure
services is higher for the poor than for the rich. The reduction in poverty obtained when all those
households who lack access to one of the basic services get access can been computed. In large cities as a
whole, if access to electricity is provided to all those who do not have access today, the various measures
of poverty reduction are almost unchanged not so much because the value of the access is not large
enough, but rather because the level of access is already very large in Bolivia's main cities. For water, the
estimated reduction in poverty is larger because of a higher value for the connection and also a larger
share of household without access within their home. For sanitary installations, we have results falling in
between those obtained for electricity and water. In smaller urban cities and in rural areas, the potential
for poverty reduction through better access to basic infrastructure services also tends to be larger.

23. Consultations with the poor emphasize the importance of non-monetary indicators of well-
being. As part of a global research project entitled "Consultation with the Poor", a study was conducted
in Bolivia in 1999 in order to listen to what the poor have to say about their situation (World Bank,
1999a). Employment and other economic issues were considered as important in all the communities
visited for the study, but there were differences in emphasis between urban and rural areas. Economic
stability was identified with employment in urban areas, while in rural areas economic problems were
looked at more in terms of agricultural production and land issues. Generally, the poor felt that economic
conditions have been worsening over time, especially in the Altiplano. While the poor acknowledge the
progress achieved in access to basic infrastructure and social services, they continue in some communities
to mention these areas as not being satisfactory. When this was the case, urban communities placed more
emphasis on basic services such as water, electricity and sewage, while rural areas emphasize
infrastructure (roads). Traditional sectors related to human development were not emphasized as much by
the poor as economic issues. This does not mean that the poor do not consider access to, and achievement
in education and health as important, but it does suggest that they have more immediate priorities in terms
of having a decent standard of living through better employment and agricultural production
opportunities. The emphasis on productive activities can also be interpreted as suggesting that the poor do
not want to rely on handouts from the state. Rather, they would prefer to stand on their own feet and
emerge from poverty through their work. Personal security also emerged as an important issue, at least in
urban areas, where it was closely identified with a lack of well-being. In the urban communities, violence
and delinquency were explicitly identified as problems. In rural areas, the issue of security was brought
up in the context of conflicts over natural resources and worries about diseases. Adult men tended to
focus on economic stability while youth and women emphasized personal security. Many of the poor still
view their communities as safe, but it was felt that insecurity had increased and was deteriorating further.

24. Another finding of the study is that gender roles are changing, women are taking on more
responsibilities, and domestic violence is decreasing, but'all this is happening slowly. In the
communities visited, the woman is still seen as the main person in charge of caring for the home and the
children, while the man is seen as the bread winner. If suggested during the conversations, it was
recognized that women actually work more than men, particularly when they have to combine work
outside the house with domestic chores. Moreover, urban women have been assuming some roles
normally reserved for men, and single parent households headed by women have also become more
common. Nevertheless, men remain the main decision makers. While women play a role in making
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decisions regarding the family and "domestic" issues, men are responsible for all "public" decisions. At
the community level as well, men are expected to make the decisions. Progressively, women are seen as
having more power now than in the past, and the better education of women is credited for this
evolutions. There is resentment on the part of some men, who see their power to be usurped by women,
though other men view this as a general improvement of the community. Usually, domestic violence was
identified as stemming from men toward women. Abuse from adults toward children was mentioned less
often. Many women attributed problems of domestic violence and crime to the excessive use of alcohol.
But overall, domestic violence was said to be decreasing thanks to changes in attitudes about gender.

25. A third finding is that while there is a great deal of perseverance and ill to survive among the
poor, there is also little faith in the ability of the state to improve their conditions. The poor regard
NGOs and churches as being more effective than the Government in helping them, but they still feel that
they are not receiving enough support from either public or private institutions. The rural poor tend to
have more faith in traditional institutions while the urban poor rely more on NGOs and churches. There
was a tendency to judge the performance of institutions according to two criteria: trust and results. The
poor felt that they could participate in, and have influence on their own internal institutions (committees),
but they felt that they had little or no influence in private and non-profit organizations. Even in public
and community-based organizations, where the poor should be able to participate and exert influence, the
poor found their contributions to be limited. In times of crisis, the institution the poor felt they could turn
to is the church. But while the church plays an important role in promoting security and well-being at
both the individual and community level, some also identified it as a source of division.

26. Social capital may have an impact for poverty reduction and economic development. Using a
survey conducted in four municipalities (Charagua, Mizque, Tiahuanacu and Vilkla Serrano), Grootaert
and Narayan (2000) suggests that while an overall measure of social capital does not have a statistically
significant positive impact on household level per capita expenditures in Bolivia, sub-measures such as
the number of memberships and the contributions of households to community organizations do. The
study also suggests that the returns to social capital are higher for the poor than for the rich. Social capital
was also found to have a positive impact on asset accumulation, access to credit, and collective action.
Using a survey for the city of El Alto, Gray-Molina et al. (1999) find a negative correlation between
social capital and the probability of being poor. The report on Human Development in Bolivia (UNDP,
2000) also suggests a positive correlation between the level of institutional development, the existence of
a democratic culture, and the capacity for development at the local level. In the UNDP study, the quality
of municipal governments is measured using the Index of Institutional Development. This index depends
on the stability of the Municipal Government, the administration of public funds, and the participation in
projects with other communities. The IDI is positively. correlated with more co-financing from state
authorities, a better perception of the Municipal Government's work, and a better cooperation between the
Municipal Government and other social institutions in the community. These are, in turn, important for
local economic development. Strengthening Bolivia's institutions should thus be seen as a key element of
any poverty reduction strategy.

CHAPTER IV: PROGRESS HAS BEEN MADE IN EDUCATION AND HEALTH, BUT MORE IS NEEDED

27. Bolivia has made efforts over the last ten years to increase public spending for the social
sectors. The Figures below provides a brief overview of the trend in public social expenditures. A
detailed analysis can be found in the Public Expenditure Review for Bolivia recently completed by the
World Bank (1999b). According to the IMF's GFS data base, public expenditures in Bolivia increased in
the 1990s as a share of GDP from 20 percent to about 30 percent. Bolivia's growth in public expenditures
was faster than that observed in Latin America as a whole. Within total expenditures, the share of social
expenditures increased from 20 percent to more than 30 percent. As in other countries, health and
education account for more than 80 percent of public social expenditures. The increase in social spending
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is good news for the poor, and it was made possible in part due to the disengagement of the state from

productive sectors now privatized. Still, in large part because of insufficient spending for health (which

has gone down in real terms), Bolivia's level of spending for the social sectors as a share of total

expenditures remains below the average for Latin America, which is closer to 40 percent.

Figure ESI. Trends in total and social expenditures as a share of GDP
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28. Beyond higher spending, Bolivia should also improve the efficiency of spending in the social
sectors, and especially in health. Governments aiming to improve the education and health status of

their populations can increase their level of public spending allocated to these sectors, or improve the

efficiency of public spending. When increasing spending is difficult due to the limited tax base of most

developing countries, improving the efficiency of public spending becomes crucial. In order to improve
this efficiency, governments have at least two options. The first consists of changing the allocation mix

of public expenditures. The second option is more ambitious: it consists of implementing wide-ranging
institutional reforms in order to improve variables such as the overall level of bureaucratic quality and

corruption in a country, with the hope that this will improve the efficiency of public spending for the

social sectors, among other things. An analysis conducted by Jayasuriya and Wodon (2002) suggests that

in comparison with other countries, Bolivia is relatively efficient in enrolling children in primary school,

but inefficient for improving life expectancy (Figure ES.2). Even in the case of net primary enrollment,
the level of efficiency of the country is only 81 percent, out of a maximum feasible score of 100 percent.
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Figure EI.2: Country efficiency measures for net primary enrollment and life expectancy
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29. Substantial progress has been achieved in education, but drop-outs are frequent in the primary
cycle and enrollment in secondary school remains low. Enrollment rates in the primary and secondary
levels have improved substantially in the 1990s (Table ES.7). Disparities in education enrollment patterns
by gender have also been reduced. Today, while nationally there is still a small difference in school
enrollment between boys and girls, this is mainly due to small urban areas and rural areas. In department
capitals and El Alto, there is no more statistically significant difference in enrollment by gender. Still,
while Bolivia's gross enrollment rate is well above 100 percent in primary schools, it is much lower in
secondary schools. Drop-out rates remain high, and there remain pockets of low primary school
enrollment. Recent research also suggests that late entry is an important component of educational
problems in Bolivia (Urquiola, 2001b). In urban and rural areas, a significant percentage of 6 and 7 year-
olds do not attend school, and these children will later on be prime candidates for dropping . Making sure
that children do enter school at the right age may be key in terms of raising educational attainment, and it
suggests a role for pre-school and Early Child Development interventions.

Table ES.7: Education Sector Indicators--Primary and Secondary Levels, 1990-97
1990 1993 1996 1997

Coverage (in percent) 76.9 81.9 86.5 87.3
Drop-out rate (in percent) 7.2 14.0 9.8 9.8
Retention rate (in percent) 28.7 41.1 45.6 46.2
Source: Government of Bolivia

30. School enrollment for children aged 5 to 15 is similar in large cities and in other urban areas,
but it is lower in rural areas where child labor is prevalent among the poor. Chapter 4 provides
statistics on schooling, child labor, and the reason for not going to school. In large cities and other urban
areas, nine out of ten children between the ages of 5 and 15 are enrolled in school, with small differences
by gender, age, and income group. In rural areas, only eight out of ten children go to school, and the
proportion is lower for the very poor (three out of four) and for girls between the ages of 12 and 15 (seven
out of ten). Child labor is more prevalent in rural than in urban areas, and the differences between boys
and girls are not large (but both genders may be involved in different types of work). When analyzing the
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reasons provided for not going to school, apart from family problems, the lack of money and the need to
work are cited by a substantial proportion of the children who are not enrolled. The need to work is much
more prevalent among older children (12 to 15 year). The high rate of "other reasons" cited for not going
to school for young children is probably related to the fact that parents consider them as being too young.

31. In terms of affordability, school pensions, books, and other school materials, and to a lesser
extent uniforms and transportation constitute the bulk of schooling expenditures. The largest
expense for those enrolled is the school pension, but this is observed mostly among non-poor and
moderately poor households. The cost of uniforms and materials is also significant. Although the
expenditures per child increase with the level of total per capita income of the household, the weight of
schooling expenditures is larger among the very poor. Beyond the expenditures which are annual,
households in large cities spend substantially on a monthly basis, but the expenditures in other urban
areas and rural areas are in most cases modest, especially for the very poor.

32. Beyond relatively good enrollment rates, there is a problem of quality in primary education.
While given its level of economic development, Bolivia is doing well in terms of gross enrollment rates in
primary school, half of the children drop out of school before completing the primary cycle and only two
thirds complete the sixth grade. As noted in the World Bank's (1999b) Public Expenditure Review,
Bolivia ranks below the Latin American average for UNESCO test scores in language and mathematics in
third and fourth grades. Improving quality is the objective of the Government's Education Reform
program which has six main components: transformation of the nature of instruction; teacher training;
school improvement; greater involvement of parents and the community; improved administration; and
enhanced monitoring and evaluation. For the teachers, two variables which may affect the quality of
schooling are the wage and training levels. When teachers are not well paid, quality may suffer. In
Bolivia, while teachers were not well paid in the 1980s, their salaries have increased by 70 percent in real
terms from 1990 to 1997. A more serious problem may be that of training. The low quality of public
primary education leads the better off to send their children to private schools, but this option is not open
to the urban poor and those living in rural areas.

33. The supply and quality of Government pre-schools has a positive impact on overall enrollment
in pre-schools. Parents may be unwilling to allow their five to six year old children to travel long
distances to attend preschools, especially since preschools are not prerequisites for primary schools.
Given that enrollment is far from being universal in pre-schools, we would expect the supply of pre-
schools to have a positive impact on enrollment. The density of Government pre-schools per square
kilometer indeed has a significant impact on participation rates. A one standard deviation increase in the
density of Government schools (0.043) from the mean density leads to a 4.167 percent increase in
participation rates. By contrast, the density of private schools is not a significant determinant of
participation rates. As for school quality, the ratio of Government school teachers to pupils also has a
significant impact on participation rates, with a one standard deviation increase in the number of teachers
per pupil in Government schools (0.054) from the mean leading to a 3.5 percent increase in participation.
Again, pupil-teacher ratios in private schools do not appear to have the same impact. Given that in
Government schools, a teacher is assigned to twenty pupils, versus ten in private schools, it may be the
pupil-teacher ratios in private schools is already close to the desirable level, so that changing the ratio at
the margin does not have a significant impact on participation rates. As for the fact that the number of
teachers in Government schools has a positive impact on enrollment, it need not suggest an overall
increase in the number of teachers, since alternatives such as changes in the regional distribution of
teachers may be more appropriate (more work is needed before advocating specific options). Other
variables yielding an increase in participation rates in preschools are the municipality's education level
(measured by literacy rates) and its wealth (captured by the number of financial institutions per capita)
Geographic and demographic effects are also significant.
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34. The supply and quality of primary and secondary schools do not affect primary enrollment
rates very much, but an increase in pre-school enrollment does yield higher primary enrollment,
and higher primary enrollment leads to higher secondary enrollment. Given that enrollment in
primary-school is relatively high in Bolivia, and that the supply is well developed, it is not clear a priori
whether increasing the supply of schools and their quality would boost enrollment. It turns out that the
supply and quality of Government schools do not affect enrollment at the margin much. The same is
observed at the secondary level, which is a bit surprising. On the other hand, higher preschool
participation rates yield higher primary school participation rates, with an increase of one standard
deviation (0.286) in preschool enrollment leading to a one percent increase in primary school enrollment.
And higher enrollment rates in primary school also increase enrollment in secondary schools, with an
increase of one standard deviation (0.437) in the primary participation rate from the mean leading to a
1.376 percent increase in secondary school enrollment. The policy implication is that investments in pre-
schools may be effective in increasing secondary school enrollment through their impact on' primary
school enrollment. While enrollment rates in pre-schools have increased in Bolivia, only one out of six
children below the age of six received early education in 1998. According to the World Bank (1999c),
this is below the 1992 Latin American average of 17 percent for children under 5. Pre-schools may also
yield health benefits such as a decrease in malnutrition rates and child labor. When young children are
taken care of in pre-schools, older siblings are freed to go to school, and mothers can take on productive
activities or other tasks.

35. Other studies also suggest that pre-schools have positive anthropometric and academic impacts.
Bolivia's PIDI (Proyecto Integral de Dessarollo Infantil, now part of the Programma Nacional de
Atencion a Ninos y Ninas Menores de Seis Anos) has been recently evaluated by Todd et al. (2000). The
program is targeted to poor areas where it provides day-care, nutrition, ands educational services to
children aged six months to six years. The program's evaluation suggests that the program is well
targeted and tends to have larger positive impact when the children participate for a longer period of time.
Although the program may yield larger anthropometric and academic test achievement gains to children
from better off families, it is cost-effective and it should contribute to long term poverty reduction.

36. To improve quality in primary schools, and to better fund pre-schools and secondary schools,
cost-recovery mechanisms could be implemented at the university level. Given the low rate of
graduation from secondary schools (26 percent), enrollment rates at the university level are very high in
Bolivia (22 percent) and at or above the Latin American average of 20 percent. As a result, the share of
Bolivia's education budget devoted to universities is very high, and it has increased substantially in the
1990s. University spending is highly regressive, with nine out of ten university students coming from the
top three income quintiles, and two out of five coming from the richest quintile. Cost-recovery
mechanisms and stricter admission standards could help in reducing public costs and improving quality.

37. The investments in education infrastructure of Bolivia's social investment funds (SIF) do not
appear to have generated large gains in enrolment, attendance, and achievement. According to a
recent evaluation by Newman et al. (2002), the SIF interventions have improved Bolivia's educational
infrastructure, but this did not translate into higher enrollment, higher attendance, and higher achievement
rates. One of the only variable showing some progress due to SIF interventions was the drop-out rate.
The finding of a lack of impact of SIF on outcomes was robust to the use of alternative methodologies
and regression specifications. The results confirm our finding above that better infrastructure at the
primary (and secondary) levels is not sufficient to improve outcomes, including enrollment. The Ministry
of Education is now implementing changes in the projects financed by the SIF in order to place the
provision of better education infrastructure in the context of a better overall intervention package.

38. One of the reasons why poor children do not go to school enough is child labor. There are at
least three problems with child labor. A first problem with child labor is that many children working may
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be at risk of being hurt. Children employed in agriculture, mining, and many other activities are exposed
to at least some level of risk. Second, among working children, "street children" face very hard living
conditions. The third and more widespread problem is that by child labor reduces the probability of
schooling, thereby perpetuating poverty from one generation to the next. Given that the children have
only a given number of hours per day for schooling, labor, and leisure, child labor may lead to less
schooling. When this is the case, the likelihood that the child will emerge from poverty when he reaches
adulthood will be reduced since the human capital of the child is reduced. It turns out that the probability
of going to school when doing paid work varies from 19 percent to 74 percent depending on the sample
(urban boys, urban girls, rural boys, and rural girls). The probability of going to school when the child is
not working is much higher, ranging from 64 percent to 97 percent. The difference in the probabilities of
going to school when the child is not working, and when the child is working, provides an estimate of the
substitution effect between work and schooling. The estimates vary from 24 percent to 45 percent
depending on the sample. These results suggest that while substitution effects between paid child labor
and schooling are not unitary (child labor can take place after schooling, or the parents can reduce the
time allocated to leisure when children work), they are nevertheless large.

39. Although the cost of child labor seems lower in Bolivia than in other countries, it remains
substantial. To assess the impact of child labor on children, one can predict future earnings according to
various levels of education. The assumption is that if a child is working, and if this does not enable him
to go to school, the child completes only the primary level of education (six years of schooling, up to age
12.) In contrast, if the child is not working, and if this enables him to go to school, the child completes
the lower secondary level (9 years of schooling.) Thus, in the first three years after the completion of
primary school, a working child enjoys a benefit because he receives a wage. But for the rest of the
child's life, the earnings are lower because of the lower level of education achieved. Computing the net
actualized value (with a five percent discount rate) of the difference in the future streams of income with
only primary education, and with 3 years of secondary education provides the cost of child labor in terms
of foregone future earnings. The cost is smaller than in Bolivia than in other countries (Siaens and
Wodon, 2002a), but still significant at 3 to 29 percent of lifetime earnings depending on the sample. The
cost in percentage terms is larger for girls because of the impact of education on the probability to work.

40. Bolivia's performance in the health sector has been poorer than in the education sector. Despite
some progress in the 1990s, Table ES.8 indicates that infant mortality rates and immunization levels (for
DPT3, measles, and polio) remain among the worst in Latin America. According to the Demographics
and Health Surveys (DHS), only half of the children receive a vaccine against measles, and the
immunization rates for DPT3 and polio remain below fifty percent. However, Government data on
immunization campaign as well as data from the income expenditure survey suggest better coverage (see
table ES.9 for the 1999 income and expenditure survey). As shown in table ES.8, fertility rates are
declining in part thanks to an increasing usage of contraceptives, but rural areas are still lagging behind.
Although the usage of medical personnel and facilities for treatment has increased in the last ten years, it
remains low, especially in the case of severe diarrhea. The rural poor are much also much less likely than
the urban poor to benefit from the assistance of a doctor or a nurse when delivering (not shown in the
table). Almost half of all rural deliveries among the very poor in rural areas takes place with the
assistance of family members only. This probably contributes to high infant mortality rates.
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Table ES.8: Selected Health Indicators, 1989-1998
1989 1994 1998

Infant and maternal mortality
Infant Mortality Rate (per 1,000) 96 75 67
Under Five Mortality Rate (per 1,000) 130 116 92
Maternal Mortality Rate (per 100,000 births) 416 390 NA
Fertility and contraception
Gross Fertility Rate (Births per woman) 5.6 4.8 4.2
Vaccination rates for children
DPT3 28.3 42.8 48.6
Measles 57.5 55.7 50.8
Polio 37.8 47.5 39.1
Access to and usage of medical personnel
Percent of births with some prenatal care by trained medical personnel 44 49.5 65.1
Percent of births occurring in medical facilities 37.6 42.3 52.9
Percent of Acute Respiratory Infections treated by medical personnel 28.7 43.4 NA
Percent of severe diarrhea cases treated by medical personnel 24 32.4 36.4
Source: World Bank, based on DHS surveys.

Table ES.9: Alternative estimates of vaccination rates by area and income group, 1999
Main cities Small cities Rural

All Non Poor Very All Non Poor Very All Non Poor Very
poor Poor poor Poor poor Poor

First vaccination 90.37 94.76 91.96 82.32 91.88 98.00 95.28 83.68 86.77 82.95 84.21 88.32
Second vaccination 75.09 84.94 70.82 65.32 64.82 77.93 61.76 60.04 66.82 59.43 67.24 68.12
Source: Own estimates.

41. Malnutrition rates among children under five years of age have improved in the 1990s, but they
remain high among the poor and in rural areas. Malnutrition takes hold during the first two to three
years of life, but the damage to the immune system, physical growth, and mental development may be
irreversible and lead to lifelong handicaps in learning, disease resistance, reproduction, and work
capacity. For example, children who were malnourished at a young age may not be able to learn as well
in school. The incidence of stunting (measured as the share of children below three years of age having a
height at least two standard errors below international standards for that age) has decreased in the 1990s
(table ES.10). But stunting remains highly prevalent among poor children (as classified by wealth
quintile). Data for 1994 suggest that indigenous children are twice as likely to be malnourished as non-
indigenous children. Some progress has been achieved. Iodine deficiency has been virtually eliminated
through iodization of salt and proper enforcement. Anemia has also been reduced through an integrated
anemia control program (fortification of flour and iron supplementation of pregnant women and children
under two years of age). Still, iron deficiency anemia remains widespread since according to the 1998
Demographic and health Survey (DHS), with two-thirds of the children under 3 being anemic. This rate
increases to 75 percent for children between 6 and 11 months of age. Vitamin A deficiency is also a
problem, causing immune deficiency (trend data are not available for micro-nutrient deficiencies).

Table ES.10: Child malnutrition by wealth quintile and area, 1994 and 1998
Urban Rural

Lowest 2nd 3rd 4th 5th Lowest 2nd 3rd 4"t 5th
% children under 3 stunted, 1994 NR 23.5 25.3 18.3 14.0 41.1 32.8 25.4 23.8 NR
% children under 3 stunted, 1998 33.7 31.5 22.3 10.8 5.6 39.7 27.3 22.1 17.7 NR
Source: World Bank data and Gwatkin et al. (2000). NR means that the data is not representative enough.

42. Despite important financial resources devoted to nutrition in Bolivia, the performance of
nutrition programs is weak. Substantial resources were spent on nutrition programs in 1999 in Bolivia.
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Under good targeting and management, this should be enough to help the 186,000 malnourished children
under three. Unfortunately, malnutrition money is not being spent well enough. Targeting is not very
good, with only 8 percent of the resources are devoted to cost-effective interventions targeted to children
under two and pregnant women. There are excessive concerns with food supply, particularly an
overemphasis on animal products, to the detriment of an action on disease and behavioral causes of
malnutrition. That is, nutrition programs consist essentially of food handouts, and little is done in terms
of communication for behavior change. Nutrition programs also lack adequate planning, implementation,
and evaluation mechanisms. But perhaps the most serious constraint to improving nutrition is the lack of
priority or sense of urgency to addressing the problem of malnutrition. Because poverty alleviation by
itself is unlikely to improve nutrition quickly, better direct interventions are needed. These need not be
costly. Even at their current level of income, the poor could have better nourished children if they
changed their feeding practices so as (for example) not to rely exclusively on breastfeeding in the first six
months of age, promote the dietary management of diarrhea, and increasing the variety of foods served to
children.

43. Affordability remains a barrier to the demand for health care among the poor. In a number of
cases, the very poor spend as much as the moderate poor and the non-poor for health care. This suggests
that health expenditures are much more of a burden for the very poor (and the poor) than the non-poor.
To deal with this situation, the Government introduced a Basic Health Insurance Program with municipal
participation in order to provide basic care (Seguro Basico). Preliminary evaluation results suggest
positive outcomes in terms of coverage, but also management problems. Also, while adults among the
very poor do not appear to have a higher probability of being sick or injured than the moderate poor and
the non-poor, the probability that they will not seek a consultation when sick or injured is larger. The
reasons why many of the very poor do not seek consultation when sick or injured have mainly to do with
a lack of financial resources, at least in large and small cities. Not surprisingly, the very poor are less
likely than the moderate poor and the non-poor to seek and receive treatment in hospitals and private
clinics when sick or injured, and they are as likely (but proportionately more likely if one excludes those
among the very poor not seeking treatment) to use health centers and health posts. The distance to health
facilities in rural areas is larger. Finally, even though some services are supposed to be free, the poor still
often pay informally (Chakraborty et al., 2002). This may contribute to lower rates of consultation.

44. One of the reasons for the lack of usage by the very poor of health care facilities and for high
health care private expenditures is that public expenditures in the health sector are too low. As
documented in the Public Expenditure Review of the World Bank (1999b), health expenditures in real
terms have been declining in Bolivia, despite already low levels in the early 1990s. Due to the
decentralization, the share of public health expenditures attributed to the Ministry of Health has been cut
in half, and the cut has not been compensated by a corresponding increase at the municipal level.
Administrative costs within the Ministry of Health have increased, and a large share of health budget is
allocated to War of Chaco veterans which ended over 60 years ago. After administrative costs and the
allocation to Veterans, what remains available for medicines, vaccines, and maintenance is too low.

45. The World Bank's Public Expenditure Review discusses issues related to the organization of the
health sector. The Public Expenditure Review (World Bank, 1999b) suggests that in the context of the
decentralization, the Government should simplify and make more explicit the responsibilities of the
various levels of intervention (national, prefecture, municipal) in the delivery of health services. The co-
financing by the central government of local health projects could be based on the positive externalities
involved in the projects. The Government must also exercise leadership in ensuring that the funds made
available by donors are put to the best use from the point of view of the country, and that the country has
the capacity to take over the projects externally financed when support is terminated. The report suggests
that the country needs more medical personnel and less administrative employees in the health system,
and more nurses in comparison with the number of doctors. Finally, while medical professions were not
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well paid in the 1980s, substantial raises in real terms have been allocated in the 1990s (plus 62 percent
between 1991 and 1997). As is the case for teachers, the compensation level is less of a problem today.

46. Contrary to what was observed in the case of education, the investments in health of the social
investment funds appear to have generated significant gains in health outcomes. The evaluation of

the SIF by Newman et al. (2002) suggests that child mortality has been reduced by SIF interventions.
One hypothesis is that SI investments improved the likelihood of prenatal control, which in turn reduced
child mortality. This was confirmed by the data within SIF areas, in that the reduction in mortality was

larger among those who used the clinics for prenatal control than among those who did not. The
reduction in child mortality is less likely to be due to SIF water investments since there is no evidence
that the quality of the water improved as a result of these investments.

CHAPTER V: GROWTH IMPROVES MONETARY AND NON-MONETARY INDICATORS OF WELL-BEING

47. In part thanks to the implementation of structural reforms, Bolivia's economic growth
improved after the mid 1980s, but there has been a slow down in recent years. Bolivia was one of

the first Latin American countries to implement structural adjustment policies and wide-ranging reforms.
A new economic policy was announced by the Government in August 1985 with the support of
development agencies. Hyperinflation was brought under control, the deficit of the public sector as a

share of GDP was reduced, and growth resumed. Structural reforms adopted in the 1990s include broad-
based liberalization for prices, interest rates, exchange rates, and trade. They also include the
privatization of state owned enterprises, pension reform, as well as judicial and administrative reform.
These reforms have not solved all problems, but they are likely to have contributed to growth. Easterly et
al. (1997) estimate that the reforms implemented between 1986 and 1990 boosted annual growth by 1.6 to

3.3 percent in 1991-93. For 1990-98, GDP grew at an average of 4.2 percent per year (3.7 percent in
Latin America). With a population growth rate of 2.4 percent, this translates into a growth in per capita
GDP of 1.8 percent per year. Yet the growth performance of the country has deteriorated in recent years.

48. Although there should be a focus on the impact of growth on poverty rather than on
redistribution, this does not mean that growth should be promoted independently of redistribution.
In a country like Bolivia where there is not that much to redistribute, and where more than half of the

population is poor so that whatever is redistributed must be shared among many, growth should be the
preferred engine of poverty reduction. Yet the priority that we give to growth as opposed to redistribution
does not mean that redistribution does not matter. For any given level of income and growth,
redistribution has the potential to alleviate poverty. Perhaps more importantly, apart from the direct

impact that a reduction of inequality has on poverty, two arguments can be made for advocating
redistribution in order to increase the rate of growth. First, higher initial inequality may result in lower
subsequent growth, and thereby in lower poverty reduction over time. This is in part because under high
inequality, access to credit and other resources is concentrated in the hands of the privileged, thereby
preventing the poor to invest or protect themselves from shocks. Second, higher levels of inequality
reduce the benefits from growth for the poor. This is because a higher initial inequality reduces the share
of the gains from growth that goes to the poor. At the extreme, if a single person has all the resources,
then whatever the growth, poverty will never be reduced through growth. In other words, a high level of
inequality may reduce (in absolute terms) the elasticity of poverty reduction to growth. These arguments
suggest that instead of hampering growth, well designed redistributive policies may promote growth and
increase the benefits from growth.

49. In urban areas, a one percentage point increase in per capita income (i.e. a growth rate of one
percent) reduces the headcounts of poverty and extreme poverty by one third of a point. In rural

areas, the impact on poverty is a bit larger, at up to half a percentage point. The impact of economic

growth on poverty (and inequality) in Bolivia is similar to that observed in Latin America as a whole. The
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estimates of the elasticity of poverty to growth can be used to simulate future poverty measures. An
illustration is given in table ES. 11. Consider as initial conditions the headcount of extreme poverty in
urban areas (both large and small cities) and rural areas in 1999 as given in chapter 1, at respectively
23.85 and 58.80 percent. Given the urbanization rate in 1999 of 63.74 percent (this rate differs slightly
from the one observed in the surveys), the national headcount for extreme poverty is then 36.52 percent.
For poverty, the corresponding figures are 51.51 percent in urban areas, 81.71 percent in rural areas, and
62.46 percent nationally. Assuming a growth in per capita income of 2 percent over the period 2000-
2015, the headcount index of extreme poverty can be expected to be reduced in urban areas to 19.03
percent and in rural areas to 38.58 percent by 2015. Nationally, assuming no change in urbanization,
extreme poverty and poverty are reduced to 26.12 and 54.42 percent. Taking into account the increase in
urbanization (so that the weights for urban areas and rural areas change over time in the estimation of
national poverty), extreme poverty is reduced nationally by an additional 2 percentage points, to 24.04
percent, and poverty is reduced to 52.01 percent. These simulations are crude, but they give an idea of
the gains towards poverty reduction that can be expected in the future. To reduce poverty further, the
country would need to increase either its GDP growth rate or its elasticity of poverty to growth. A ten
percent increase in per capita GDP growth (to 2.2 percentage points per year) would have the same
impact as a ten percent increase (in absolute terms) in the elasticity of poverty to growth.

Table ES.11: Poverty measures: An hypothetical illustration with growth at 2 percent per capita
With urbanization W/o urbanization Urbanization and rural and urban poverty (headcount)

National National National National Urbani- Urban Rural Urban Rural
extreme poverty extreme poverty zation rate extreme extreme poverty poverty

Year poverty poverty poverty poverty
1999 36.52 62.46 36.52 62.46 63.74 23.85 58.80 51.51 81.71
2000 35.56 61.41 35.78 61.61 64.41 23.56 57.27 50.60 80.96
2001 34.63 60.37 35.06 60.77 65.07 23.28 55.78 49.71 80.21
2002 33.74 59.34 34.36 59.95 65.74 23.00 54.33 48.84 79.48
2003 32.87 58.32 33.67 59.13 66.40 22.73 52.92 47.98 78.74
2004 32.03 57.31 33.00 58.33 67.06 22.45 51.54 47.13 78.02
2005 31.23 56.31 32.34 57.54 67.73 22.18 50.20 46.30 77.30
2010 27.58 51.47 29.27 53.77 71.05 20.88 44.01 42.37 73.81
2015 24.51 46.90 26.52 50.27 74.37 19.66 38.58 38.77 70.48

Source: Own estimates.

50. Apart from reducing poverty, growth also improves non-monetary indicators of well-being.
Economic growth has positive impacts on a wide range of non-monetary indicators including infant
mortality, under five mortality, enrollment in secondary education, illiteracy, access to safe water, and life
expectancy. Again, using estimated elasticities of non-monetary indicators to growth, simulations can be
done to see the magnitude of gains which can be expected in the future, also taking into account the
impact of urbanization. Such simulations are discussed in chapter 5, and they can be implemented easily
using Excel-based simulators known as "SimSIP" (Simulations for Social Indicators and Poverty).

51. Empirical work suggests that the poor may benefit more than the non-poor from an expansion
in education services, and less than the non-poor for infrastructure and health services. While
growth improves non-monetary indicators of well-being, it remains to be known whether the poor benefit
more or less than the non-poor from this improvement. It can be suggested that in education, those living
in the bottom third of all municipalities in terms of an index of wealth tend to benefit more from an
overall increase in access to services than those living in middle group or the top third of municipalities.
This is the case for pre-schools, primary schools, and libraries (for secondary schools, there are no
statistically significant differences in marginal benefit incidence.) In infrastructure, access to water is the
only service for which those living in the bottom third of municipalities benefit as much from an
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expansion of the service as those living in the other two groups of municipalities. In all other cases

(sewage, electricity, garbage collection, and telephone), the less poor benefit more than the poor from a

service expansion. In health, the benefits from an expansion of the services also tend to favor the less

poor municipalities. While these differences need not persist over time (once the non-poor have near

universal access, the poor benefit the most from any additional provision), they highlight the need to

implement special policies at an early stages for the provision of infrastructure services if the poor are to

benefit from these services.

52. Yet our understanding of the determinants of growth, especially for the poor, remains weak.
We still need additional work to better understand the determinants of growth itself, including

improvements in productivity and competitiveness (a study is being financed by the World Bank on this

topic). We also need to better understand how growth could be more pro-poor, for example with higher
benefits for the productive sectors in which the poor are involved the most. The findings of this report are
fairly limited in this area, which should be investigated in subsequent work.
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CHAPTER I: TREND IN POVERTY AND INEQUALITY

A. THIS REPORT WAS WRITTEN AS A CONTRIBUTION TO THE NATIONAL DIALOGUE II AND THE
PRSP

1.1. The report was prepared jointly by staff from the Government of the Republic of Bolivia
(GRB) and the World Bank, with input from other development agencies. On the part of the GRB,
the report benefited from contributions from staff from the National Statistical Institute (INE, Instituto
Nacional de Estadistica) and the Unit for the Analysis of Economic Policies (UDAPE, Unidad de
Analisis de Politicas Econdmicas)'. Inputs for, as well as comments on the report were received from
other Government agencies and donors, including the Inter-American Development Bank (IADB
hereafter) and the United Nations' Development Programme (UNDP hereafter). The report was prepared
in part to serve as an input for the National Dialogue II which took place in the summer of 2000.

1.2. For the preparation of the National Dialogue H1, the focus of the report was placed on a
diagnostic of poverty in Bolivia without entering into a debate about policy options. A summary
version of this report was distributed during the National Dialogue II. The present report is made
available in order to provide a more detailed analysis of poverty. Chapter 1 provides trends for poverty
and inequality. Chapter 2 discusses the determinants of per capita income, and thereby of poverty and
inequality. Chapter 3 is devoted to aggregate non-monetary indicators of well-being, with a focus on
basic infrastructure services. Chapter 4 is devoted to education, nutrition, and health. Chapter 5 assesses
the impact of growth on both monetary and non-monetary indicators of well-being. Apart from giving
empirical results and providing reviews of existing work, we provide methodological annexes in
Appendix in an effort to make our methodological assumptions clear. It should be emphasized at the
outset that this report covers only a limited number of topics, and that the report does not enter into a
policy debate, even if the analysis provided in the report sometimes directly leads to valuable insights for
policy.

1.3. Apart from being an analytical contribution for Bolivia's National Dialogue II, this report was
also used for the Poverty Reduction Strategy Paper prepared by the Government. Bolivia is one of
four Latin American countries that are participating in the Highly Indebted and Poor Countries (HIPC)
initiative providing debt relief to highly indebted and poor countries worldwide. In order to participate in
the HIPC initiative, as is the case for other countries, the GRB prepared a so-called Poverty Reduction
Strategy Paper (PRSP). The PRSP contains a diagnostic of poverty in the country based in large part on
this report, a strategy for its reduction, and a number of targets that can be monitored over time in order to
assess the performance of the country in reaching its goals. The strategy was prepared in dialogue with
civil society. The PRSP was written by the GRB, not by the World Bank, the International Monetary
Fund, or any other international organization. While the Government wrote and owns the PRSP, and is
responsible for its implementation, international organizations provided technical assistance. Providing
such assistance was the main objective of this report and of the collaboration that took place between the
World Bank, INE, and UDAPE for its preparation.

1.4. The success of the Government in improving the well-being of Bolivia's population should be
monitored over time using a battery of indicators rather than poverty measures alone. Both
monetary and non-monetary indicators have been proposed to assess the impact of government policies.

In the process of writing this report, World Bank staff came twice to Bolivia, and a staff member from UDAPE
came to Washington, DC. Under the umbrella of the MECOVI program, close collaboration was also maintained
between the World Bank., UDAPE, and the INE for the analysis of the November 1999 survey (see Box 1.2).
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* Monetary indicators: Within the realm of monetary indicators, the level of growth in per capita

income or expenditures is a first measure of the performance of a country in increasing well-being.

This can be estimated using National Accounts or nationally representative surveys. Beyond growth,

in order to take into account distribution issues, analysts have used a range of inequality and poverty

measures 2 . Because computing these measures is difficult (it requires good data, good analysis, and

many methodological assumptions), there is typically a debate in most countries as to the level of

distribution-sensitive monetary indicators and their trend over time. We do provide levels and trends

for poverty and inequality in this report, but we believe that there are problems of comparability over

time in the household level data, so that the trends presented here should be considered with caution.

Many of the problems we are confronted with in estimating past poverty could be avoided in

monitoring future poverty, provided future surveys are made comparable to the November 1999

Encuesta Continua de Hogares - Condiciones de Vida. Box 1.2 explains how some features of that

survey should provide a better basis for future poverty and inequality measurement than past surveys.

* Traditional non-monetary indicators: Many argue that poverty and well-being are multidimensional

phenomenon which are not well represented by monetary measures of well-being only. We agree

with this argument (which does not diminish in any way the need to estimate trends in poverty and

inequality), and we therefore analyze several non-monetary indicators of well-being in this report.

One well-known indicator is the Human Development Index proposed by the UNDP. Others well-

known indicators tend to be specific to sectors such as health (malnutrition, infant mortality, etc.),

education (enrollment, assistance, repetition, drop-out, etc.), and basic infrastructure services

(electricity, sewerage, sanitary installation, safe water, etc.) Many (but not all) of these other

indicators have been analyzed in Bolivia under the umbrella concept of unmet basic needs. These and

other non-monetary indicators of well-being are discussed in chapters 3 to 5.

* Other non-monetary indicators: Traditional monetary and non-monetary indicators still do not fully

capture the level of well-being of a population. For example, while domestic violence within the

household and social capital within the community matter, they cannot be analyzed using traditional

measurement tools. Subjective perceptions of welfare, and more generally the priorities of the poor,

also cannot be revealed with standard tools. In this report, we do not analyze many of these issues in

any depth. But we provide a brief summary in chapter 3 of the results of a qualitative study

conducted by the World Bank (1999a) in Bolivia in order to listen to what the poor have to say. The

study placed its emphasis on the perception of poverty among the poor, their priorities, the role

played by institutions in their life, and gender relations. Another study on the aspirations of Bolivia's

population was done by UNDP (2000) in part using data collected by INE (Box 1.1).

* Monetary conversion of non-monetary indicators: In some cases, it is feasible to put a monetary value

on non-monetary indicators, and this can be useful for the analysis of trade-offs between policies. In

chapter 2, we analyze the income gains -from education and employment. In chapter 3, we estimate

the value of having access to basic infrastructure services. In chapter 4, we compute the future loss in

income for children working at a young age. These exercises provide valuable information, but they

need not capture the full cost or benefit (monetary and non-monetary) of what is observed. For

example, there is an intrinsic value in being well educated, or in having a good job, which goes

beyond the monetary income provided by education and employment. This has to be kept in mind in

order not to base policy decisions on a monetary cost-benefit analysis only. There is also an intrinsic

merit in having public policies that promote better access of the poor to institutions, including those

related to the political process at both the local and national levels. Because the very poor typically

have no or little voice, improving the quality of Government institutions and building capacity among

2 Another alternative to analyze changes in monetary well-being is to use welfare functions taking into account in a

flexible way the full distribution of income or expenditures. While it is standard in a poverty diagnostic to provide

measures of growth, inequality, and poverty, and to analyze the relationships between these concepts, it has not yet

become standard to use welfare functions. We plan to use welfare functions in subsequent work on Bolivia.
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grass-roots organizations should be an integral part of a poverty reduction strategy. If many of these
issues are not discussed in detail, it due to a lack of time and resources, rather than to of a belief that
they do not matter. Again, some of these issues are discussed in the recent study by UNDP (2000).

Box 1.1: ASPIRATIONS AND INSTITUTIONS: BOLIVIA'S HUMAN DEVELOPMENT REPORT 2000

In this report, we focus on the traditional concept of poverty in terms of the command of households over
goods and services through income and consumption. Although we analyze non-monetary dimensions of
well-being, we do not talk in details about the aspirations of the Bolivian population and the country's
institutions. Some of these topics are discussed in more details in the recently published Human
Development Report (HDR) for Bolivia by the United Nations Development Program (2000). The HDR
attempts to identify and analyze the values and aspirations of the Bolivian people, and it suggests
strategies to achieve development goals within the diverse social, cultural and economic environment of
Bolivia.

The HDR suggests that personal and community aspirations will most likely be attained through
deliberations whereby these aspirations can be translated into agreements that favor human development.
The HDR also suggests that in order to develop, Bolivian society needs to combine a pragmatic logic with
a pluralist and participatory logic. These conclusions are based on the following main findings:
1. Bolivians share values and aspirations which reinforce republican values, legitimize those that are

democratic, and demand new equity goals for Bolivia's future.
2. The viability of a deliberation culture in a democratic society such as Bolivia's is limited by the

effectiveness and efficiency of its institutions and the lack of legitimacy of political actors and
institutions. Such problems affect the ability to govern and must be addressed as quickly as possible.

3. Bolivian firms are lucid and adamant about national issues but they express doubt with respect to
their own ability as well as the Bolivian society's ability to actually address the problems and solve
them.

4. At the local level, institutional consolidation and the development of political elite groups are
effective means to articulate the people's aspirations through decision-making scenarios that are
closer to their daily lives. Here, local development fostered by the Popular Participation Law is a
strategic factor.

5. Bolivian society possesses collective capabilities within territorial areas such as the community, the
neighborhood, the family and the work site, that allow it to promote greater human development.
However, modernization tends to weaken these links.

6. There are problematic trends in the people's reflexive capacity to manage the complexity of modern
life and in the levels of socialization. Although sociability levels are high, there is distrust in urban
areas. Reflexivity is good among the better off, but it is lacking among the poor who need it most.

7. Social inequalities and poverty are deeply rooted. Poverty is not only an inability to meet basic needs,
but also a state of deprivation leading to a lack of participation in the country's political process, and
reduced aspirations. Due to a lack of opportunities, fatalism and resignation perpetuate poverty.

8. The role of women and how they perceive themselves has undergone significant changes. For
example, violence in the home is now clearly rejected by a confluence of different groups of woman
and men. However, there are also persistent values and customs in society that inhibit equity in
gender relationships, particularly with regard to the role of women in the family.

9. Weak institutional development, social and symbolic inequities, and the absence of equitable
communication and dialogue among the country's different socio-cultural groups are all obstacles to
an effective deliberation culture.
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Box 1.1: CONTINUED

10. There are hurdles to overcome in order to achieve effective communication and to design actions
which promote human development. Society's aspirations for equity must be resolved within the
trend towards globalization and a concentration of power and wealth. There are also divergent
aspirations between regional and municipal elite groups committed to the transformation process and
those who still foster traditional practices. Finally, sociability is concentrated in a group that belongs
to the rural world and has a low socioeconomic level, while reflexive capacity to handle modem
complexity resides in the urban world, especially among people below 30 who enjoy a high
socioeconomic level.

The above findings on the values, aspirations and barriers to a deliberation culture in the Bolivian society
point to a potential agenda to foster human development. The HDR suggests:
* The coordination of actions between the State and society and the establishment of a lay State which

promotes equity and respect for all cultures and identities;
* The creation of deliberation fora with new modalities of collective action and the promotion of an

institutional culture to prevent conflicts;
* The development of participatory mechanisms and the promotion of social capital to prevent social

disintegration, among others by decentralizing public management, creating new fora for local urban
management, and supporting institutional innovations stemming from local initiatives;

* The establishment of networks and links among communities, institutions, persons and the State;
* The development and strengthening of an active and modem citizenry in order to foster equity, with

special regards to gender relationships;
* The promotion by the State of an autonomous long-term cultural project at the public level;
* The support by the mass media of the establishment of a public deliberation forum for Bolivians from

different cultures, socioeconomic levels, ages and genders by granting visibility to all groups and
promoting the strengthening of communication skills;

* The improvement of the party representation system to expand representative democracy.

One distinctive characteristics of the report is its reliance on a complex process of data collection. The
report is based on 25 case studies, 17 workshops offered by experts in regional as Well as specialized
topics, 13 focus groups involving elite corporate participants throughout the country, a workshop for the
mayors of 100 of Bolivia's most impoverished municipalities, two Delphi surveys for municipal elites, a
broad bibliographic review, two international evaluation workshops, and a national survey with a sample
size of 10,000 persons. This household survey of aspirations is especially rich and interesting, and
additional work could be done relating the aspirations of the population to its income and human assets.

B. THERE HAS BEEN A DECREASE IN POVERTY IN THE 1990S IN LARGE CITIES

1.5 The level of poverty in a country is what matters in real life. But it is the trend in poverty, not
its level, which matters for the evaluation of public policies. The role of a PRSP is to help a country in
reducing not only its rate of poverty, but also the number of its poor which tends to increase with
population growth when the rate of poverty is left unchanged. Reducing the level of poverty is the goal.
But the measurement of progress towards that goal is the poverty trend, i.e. the change in level over time.
It often happens that different analysts find different poverty levels because they use different
methodologies for measuring poverty. This is not a problem as long as they agree on the trend. A
poverty level is normatively defined, and therefore subjective. For practical purposes, a poverty trend is
neither normative, nor subjective: it is a fact. Below, we focus on the trend in poverty, not its level.
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1.6 Previous studies on poverty in Bolivia have suggested an improvement from the mid 1980s to
the mid 1990s. Our own work goes beyond previous studies in three different ways. In the mid
1980s, the GRB implemented sweeping reforms and a new economic policy. Through most of the 1990s,
per capita GDP grew at a steady rate, making Bolivia one of the better performing economies in Latin
America. Has growth reduced poverty? Due to data limitations (see Box 1.2), most existing studies
focus on large cities. The studies suggest an improvement over time3 . Pereira and Jimenez (1998) find a
decrease in the household-based headcount index of urban poverty (the share of the households with per
capita income below the poverty line) from 53.3 to 45.1 percent between 1990 and 1994. Vos et al.
(1998) suggest a decrease in urban poverty between 1988 and 1995 for a population-based headcount (the
share of the population with per capita income below the poverty line), from 70.8 to 59.3 percent.
Jimenez and Yavez (1997) find a decrease in the household-based headcount index of urban poverty
between 1990 and 1995, from 53.3 to 47.8 percent. Gray-Molina et al. (1999) report similar findings for
the same period. In its Panorama Social, CEPAL (1999) indicates that the household-based headcount
index of urban poverty was reduced from 47 to 44 percent between 1990 and 1997. In a study for 12 Latin
American countries, Wodon et al. (2000) finds a decrease in the population-based urban headcount from
70 to 64 percent between 1986 and 1996. Finally, Hermany Limaniro (1999) finds decreasing urban
poverty between 1989 and 1997. In this chapter devoted to the trend in poverty and inequality, and in the
next chapter devoted to their determinants, we extend previous work in three ways. First, we update the
poverty trends for Bolivia's main cities with poverty estimates for 1993, 1997, and 1999. Second, we
provide estimates of poverty in smaller cities and in rural areas in 1997 and 1999. Third, apart from
giving a profile of poverty by household characteristics, we use detailed regressions to analyze the
determinants of poverty in large cities (department capitals), smaller cities, and rural areas.

3 One of the studies which did not suggest an improvement is the poverty assessment for Bolivia by The World
Bank (1996), which indicates an increase in the population-based headcount index from 60.1 percent in 1989 to 61.6
percent in 1993, but this may be due to the unique recession in Bolivia in the 1990s which occurred in 1992.
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Box 1.2. DATA FOR POVERTY MONITORING AND ANALYSIS IN BOLIVIA

This box presents the household surveys used for poverty monitoring and analysis in Bolivia and in this
report, and the initiatives that have been implemented in order to improve data collection and analysis. It
also outlines briefly how future poverty analysis should be conducted (and could be improved) if the

survey Encuesta Continua de Hogares - Condiciones de Vida becomes available on a regular basis.

Census data and household surveys used in this report

There are currently two main sources of data used for measuring and monitoring poverty in Bolivia: a
national census (of which the latest installment was in 1992) and various household surveys.

The census (Censo Nacional de Poblacion y Vivienda) provides data on non-monetary indicators of well-

being. This information is being used for building poverty maps and targeting government interventions

using the concept of Unmet Basic Needs (Necesidades Bdsicas Insatisfechas). The key reference is the
Mapa de Pobreza: Una Guia Para la Accion Social (Republica de Bolivia, 1993) which describes the
methodology in detail (see chapter 3). An update of Bolivia's NBI-based poverty map was recently
prepared by INE-UDAPE-Censo 2001 (2002).

Apart from the Census, Bolivia's National Statistical Institute (Instituto Nacional de Estadistica, hereafter
INE) has implemented over the years a number of multi-purpose household surveys.

* Up to 1995, INE implemented the Encuesta Integrada de Hogares in Bolivia's main cities. Key
results for 1989-1995 are available on CD-Rom, and standardized data files for selected years have
been prepared by CEPAL. In this report, we use mainly the 1993 survey for that period.

* In 1996 and 1997, INE implemented three rounds of the Encuesta Nacional de Empleo (June 1996,
November 1996, and November 1997). These surveys have a national coverage. We use the June
1996 and November 1997 surveys in this report. The November 1997 survey is the richest in terms of
contents because it has more detailed modules on education and health.

* In March 1999, INE implemented the Encuesta Continua de Hogares. The coverage is again for
Bolivia's main cities only. The survey provides information on both income and expenditures,
although the expenditures module is a bit short.

* In November 1999, NE implemented the Encuesta Continua de Hogares - Condiciones de Vida. The
coverage is national. This survey benefited in part from the support of MECOVI (see below). The
range of questions in the survey is more comprehensive than in previous surveys thanks to modules
on health, education, occupation, income, and expenditures. The module on expenditures should be
especially useful for future poverty monitoring.

The fact that all these surveys are not always comparable (for example, there are changes over time in the
questionnaires), and that some of surveys were implemented in large urban areas only, makes it difficult
to establish a national trend in poverty in Bolivia in the 1990s. In this report, we do not provide such a
trend for the decade as a whole. We limit ourselves to the trend in large cities using surveys for 1993,
1997, and 1999, and to the change in poverty in other areas and nationally from 1997 to 1999. Additional
information for rural areas is also available thanks to two surveys conducted by Bolivia's social fund
(Fondo de Inversion Social, hereafter FIS) in its areas of operations in 1993 and 1997. But these surveys
are not fully representative of rural areas, so that results should be treated with caution.
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Box 1.2: CONTINUED

Improving future poverty analysis

The information in the surveys for the 1990s is such that comparable measures of poverty must be for the
most part income-based, with poverty lines estimated using data not necessarily corresponding to the
samples in the surveys. The Encuesta Continua de Hogares - Condiciones de Vida should provide the
basis for better future poverty monitoring. The ideal would be that INE field the Encuesta Continua de
Hogares - Condiciones de Vida regularly and nationally. This would have several advantages:
* Use of expenditures instead of income as the preferred indicator of well-being: Expenditures are a

better indicator of well-being than income for a number of reasons. First, expenditures tend to be
better measured, at least when the expenditures questionnaire in the survey is well designed. Second,
expenditures take into account the smoothing strategies used by households to cope with shocks.
They also takes into account the fact that households behave differently (e.g., through savings) at
different period of their life in order to maximize their level of well-being over time.

* Use of the survey to compute the cost of basic food and non-food needs: There can be a discrepancy
between food prices observed on markets and prices paid by poor households. Therefore it is better
to compute the cost of basic food needs (which typically corresponds to the extreme poverty line)
using survey data rather than data external to the survey. When doing so, the "unit values" obtained
at the household level should be corrected for differences in household characteristics. Basing
poverty estimates on extreme poverty lines obtained within the survey rather than with external data
can make quite a difference in the assessment of poverty trends over time. There are also methods for
estimating the cost of basic non-food needs from survey data in order to compute moderate poverty
lines. Again, doing so can make a difference for poverty monitoring over time, and between regions
(see for example Wodon, 1997, for detailed applications of the above methods).

None of the above can be done for previous surveys, but it could be done with the Encuesta Continua de
Hogares - Condiciones de Vida and future similar surveys. Thus, while the trend in poverty in the 1990s
should be taken with caution, better measurement should be available for the future trend.

Participation of Bolivia in MECOVI

Since October 1999, Bolivia participates in the MECOVI program (Mejoramiento de las Encuestas y la
Medicidn de las Condiciones de Vida en Amirica Latina y el Caribe) coordinated jointly by CEPAL, the
Inter-American Development Bank, and the, World Bank. For country-specific activities, the program's
aims are to: (i) improve the system of household surveys; (ii) improve the use of surveys for poverty
targeting; (iii) strengthen the institutional capacity of member countries to analyze the survey data for

policy and project design; (iv) carry out thematic studies to identify areas. of improving the survey and
designing policy; and (v) help organize in-country seminars, workshops, and training programs to
strengthen institutional capacity. In each country, the program is planned as a multi-year effort. Region-
wide activities aim to: (i) improve the institutional capacity of client countries and social indicators
through regional seminars/workshops and training programs; (ii) and maintain and upgrade a region-wide
data base of household surveys. In Bolivia, MECOVI is assisting INE in its efforts to create an Integrated
System of Household Surveys as part of the Strategy of Statistical Information to Combat Poverty. The
project is expected to provide technical support for 4 years (1999-2002) for: (i) nationally representative
surveys implemented annually; (ii) technical assistance in the elaboration and improvement of the survey
questionnaires; (iii) technical assistance for improving the fieldwork and quality control in a range of
survey activities; and (iv) initiatives to encourage wide access to and use of the survey data for policy
analysis (seminars, training, studies funds, data bank, etc.).
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1.7 Our estimates of poverty are based on a number of standard assumptions for the poverty lines,
the indicators of well-being, and the poverty measures. To estimate poverty, assumptions are needed
for the poverty lines over time, the indicators of well-being which are compared to the poverty lines, and
the poverty measures themselves. The main assumptions are (see Appendix, section MA. 1):
* Poverty lines: We follow standard practice in considering two poverty lines for measuring poverty.

The extreme poverty line is the cost of a food basket designed to meet basic nutritional needs. The
food basket is the Canasta Basica which has about 50 items. INE collects prices for the Canasta
Basica in four cities: La Paz, El Alto, Santa Cruz, and Cochabamba. For the other cities, we use the
prices in the four cities where information is available, but with adjustment factors. These adjustment
factors are based on data for 24 food items from a 1990 survey for urban areas, and from the FIS 1993
and 1997 surveys for rural areas. The moderate poverty line are obtained by multiplying the extreme
poverty lines by a fixed factor in order to also take into account the cost of basic non-food needs.
These factors have been computed by UDAPE using an Engle curve methodology, and they differ
slightly depending on the area considered. The resulting extreme and moderate poverty lines are
provided in Table 1.1. It can be seen for example that in November 1999, the moderate poverty line
in the capital of La Paz, at 324.0 Bolivianos per person per month, is almost forty percent higher than
the poverty line for rural areas, at 233.8 Bolivianos per person per month.

* Indicators of well-being: Per capita income is used as the indicator of well-being, with one exception.
In November 1999, per capita consumption is used in rural areas, because the survey did not capture
rural incomes well enough. It is a standard practice in Latin America to make adjustment for under-
reporting in the surveys, using information from the National Accounts. Here, we have adjusted the
two main sources of income for which corresponding information is available. in the National
Accounts. These two sources of income are wages and salaries, and self-employment income (both
sources are part of labor income; there is less need to adjust other sources of income such as rents
since these are typically not available to the poor.) In a few cases where age data are missing for
adults who declare being employed and earning an income, we used standard Mincerian wage
regressions to impute wage earnings, rather than delete these observations from the survey.

* Poverty measures: We use the three first measures of the FGT class of poverty measures. The
headcount index of poverty is the share of the population below the poverty line. The poverty gap
takes into account the distance separating the poor from the poverty line. The square poverty gap
takes into account the square of that distance, and thereby the inequality among the poor.

Table 1.1: Extreme and moderate po verty lines in Bolivia's departments and cities, 1993-99
Extreme poverty line Moderate poverty line

1993 1997 M1999 N1999 1993 1997 M1999 N1999
Urban areas (cities and departments)

Sucre (Chuquisaca) 104.9 164.1 164.8 169.4 207.7 325.0 326.3 335.4
La Paz 118.8 177.4 180.8 180.2 213.7 319.0 325.2 324.0
Cochabamba 109.8 171.8 172.5 177.3 217.4 340.2 341.6 351.1
Oruro 108.0 161.3 164.4 163.8 194.3 290.1 295.7 294.7
Potosf 99.4 148.3 151.1 150.7 178.7 266.8 272.0 271.0
Tarija 111.6 174.6 175.3 180.2 221.0 345.8 347.2 356.8
Santa Cruz 108.0 171.8 179.6 180.2 216.3 338.2 353.5 354.7
Trinidad (Beni) 109.9 171.8 179.6 180.2 216.3 338.2 353.5 354.7
Cobija (Pando) 109.9 171.8 179.6 180.2 216.3 338.2 353.5 354.7
El Alto (La Paz) 110.1 158.5 160.4 164.1 181.4 261.2 264.2 270.4

Rural areas 131.5 - 133.7 - 230.0 - 233.8
Source: Own estimates.

1.8 In the main cities, poverty decreased in the 1990s. Given this decrease, migration from poorer
rural areas and smaller cities may have led to a national decrease in poverty.
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* National, urban, and rural estimates for the headcount index: The data for both 1999 and 1997
indicate that smaller cities have higher poverty rates than larger cities, but lower poverty rates than
rural areas (table 1.2). Some progress may have been achieved over time towards poverty reduction
in the main cities, with the headcount index of poverty (i.e., the share of the population with income
below the poverty line) decreasing from 52.0 percent in 1993 to 50.0 percent in March 1999, and 47.0
percent in November 19994. Given that there has been substantial migration from rural areas and
smaller cities to departmental capitals, the decrease in poverty in large cities suggests a national
decrease in poverty (with a larger share of the population living in the main cities where poverty is
decreasing, given that there is no evidence that poverty increased elsewhere, poverty must be
decreasing nationally). However, this trend should be considered with caution because differences in
survey design make it difficult to obtain comparable estimates of poverty. The trend in extreme
poverty in the main cities is similar to that observed for poverty. Over the last few years, in smaller
urban areas and in rural areas, there is no clear trend between 1997 and 1999 toward higher or lower
poverty over time when measures of both poverty and extreme poverty are taken into account.
Nationally, the estimates of poverty and extreme poverty for 1999 are very close to those observed for
1997, with two people out of three in poverty, and a bit more than one out of three in extreme
poverty.

* Estimates for the poverty gap and squared poverty gap: Overall, what is observed with the headcount
index of poverty is also observed with the poverty gap and squared poverty gap. For example, the
fact that there are no clear trends between 1997 and 1999 for small urban and rural areas is confirmed
with the poverty gap and squared poverty gap. In rural areas,' while the number of the poor has
apparently increased between 1997 and 1999 (as suggested by the headcount index), the average
distance separating the poor from the poverty line (i.e., the poverty gap) has decreased. The
comparisons for rural areas between 1997 and 1999 are further complicated by the fact that we use
per capita income as a measure of well-being in 1997, versus per capita consumption in 1999.

* Estimates by geographic area: There are large differences in the extent of poverty by city and by
Department. Santa Cruz is clearly one of the cities and Departments with the lowest incidence of
poverty, which is not surprising given the economic growth enjoyed in the area and surrounding
valleys. By contrast, the cities and areas of the Altiplano, namely Sucre, Oruro, Potosi and El Alto
are much poorer. La Paz is also located in the Altiplano, but is less poor thanks to its status of
national capital and the associated economic activity. Intermediate levels of poverty are found in the
cities and departments of lower altitude, namely Cochabamba and Tarija. Interestingly, poverty has
decreased more over time in the cities which had originally (in 1993) a higher incidence of poverty.
However, estimates of poverty at the departmental or city level tend to have large standard errors, so
that one should be caution about comparisons. Moreover, it is not sure that the sampling frame at the
city level is similar for all the main cities in the various surveys used for poverty measurement.

* Rural estimates from the FIS surveys: For 1993 and 1997, surveys for Bolivia's Social Investment
Fund can also be used for computing expenditures-based poverty measures. Using these surveys,
UDAPE (unpublished) has documented a decrease in the household (rather than population or
individual) level headcount index of poverty from 75.9 percent in 1993 to 72.3 percent in 1997. The
incidence of poverty obtained in rural areas with the FHIS surveys is slightly lower than that observed
in 1997 with the income survey. This may be due to the use of a population based poverty measure in
this paper, as opposed to a household-based measure in the case of the FHIS surveys.

The difference between the estimates of poverty in large cities for March and November 1999 is likely to be due to
sampling standard errors or to changes in the survey questionnaires. We provide both estimates, however, to show
the consistence of the poverty measures at or slightly below 50 percent for the headcount index.
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Table 1.2: Trend in po verty and extreme poverty, 1993-99
1993 1997 1999 March 1999 November

Pov. Ext. pov. Pov. Ext. pov. Pov. Ext. pov. Pov. Ext. pov.
Headcount Index

National - - 63.2 37.9 - - 62.72 36.82
Main cities as a whole 52.0 25.5 50.7 21.5 50.0 23.4 46.98 21.62
Other urban areas - - 63.7 34.3 - - 65.80 30.88
Rural areas - - 77.3 58.2 - - 81.71 58.80
Main cities

Sucre 65.5 34.0 60.7 28.7 55.9 29.4 53.47 16.70
La Paz 46.1 23.5 53.1 26.4 50.3 27.1 48.37 27.53
Cochabamba 57.6 23.9 45.2 14.6 52.6 21.3 51.17 14.02
Oruro 67.6 43.3 54.4 20.1 49.5 20.1 56.16 33.25
Potosf 74.2 48.1 52.9 24.2 65.7 37.2 66.01 24.08
Tarija 59.3 31.7 68.5 34.7 54.4 24.5 39.18 7.36
Santa Cruz 37.0 11.2 41.7 12.3 37.0 9.3 28.25 7.39
Trinidad 46.8 13.9 49.6 24.3 52.4 18.8 31.74 4.54
El Alto 63.9 38.2 60.9 33.0 63.0 36.7 59.47 41.16

Poverty Gap
National - - 33.43 18.59 - - 31.15 15.40
Main cities as a whole 24.37 11.42 21.05 7.42 21.70 8.92 19.37 7.49
Other urban areas - - 31.02 13.41 - - 32.32 13.73
Rural areas - - 48.69 33.69 - - 45.82 26.26

Squared Poverty Gap
National - - 22.41 12.19 - - 19.38 8.68
Main cities as a whole 15.28 7.74 11.54 3.73 12.66 51.49 10.79 3.95
Other urban areas - - 19.05 7.27 - - 19.95 8.51
Rural areas - - 36.38 24.09 - - 30.19 14.82
Source: Own estimates.

1.9 Despite some progress, poverty remains much more widespread in Bolivia than in most other
Latin American countries. Table 1.3 provides poverty measures for Latin America as a whole. As is the
case for Bolivia, the incidence of poverty in Latin America is higher in rural than in urban areas, and it
has decreased only slightly since the mid 1990s. Yet the level of poverty in Latin America as a whole is
much lower than in Bolivia. For example, the share of the population in poverty in Latin America in
1998 was 36.10 percent, versus 62.72 percent nationally in Bolivia in 1999. It is worth mentioning that
for the region as in Bolivia, urbanization contributes to the reduction in poverty (a household migrating
from rural to urban areas has a lower probability of being poor at destination than in the place of origin).

Table 1.3: Poverty and Extreme Poverty in Latin America, 1995-98
Headcount Index for Poverty Headcount Index for Extreme Poverty

Latin Am. Urban areas Rural areas Latin Am. Urban areas Rural areas
1995. 37.78 29.08 61.80 17.85 10.89 37.07
1998 36.10 27.55 61.22 17.78 10.94 37.87
Source: Wodon et al. (2001), based on household level data for 18 countries.

1.10 There are large differences in the incidence of poverty between various groups. Table 1.4 gives
a basic profile of poverty according to selected individual-level characteristics. The table provides the
probabilities of being poor and extremely poor. The differences in probabilities between years and groups
should not be given a causal interpretation since the tabulations presented according to any one of the
selected characteristics do not control for other individual and household level characteristics. (A detailed
discussion of the determinants of poverty based on regression analysis is given in chapter 2.)
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* Age among the adult population: In most cases, the probability of being poor decreases as the
individual gets older. In 1999 for example, rural individuals aged less than 25 years have a
probability of being in extreme poverty of 62.1 percent, versus 51.4 percent for those aged 64 or
older. In small urban cities, the corresponding probabilities are 40.1 and 24.6 percent. In main cities,
the probabilities are 23.7 and 11.4 percent. In a few cases however, individuals above 64 years of age
are more likely to be poor than individuals aged between 45 and 64. None of these results are
surprising given that the profile of poverty is linked to the life cycle of earnings. Yet the profile of
poverty by age depends on the choice of equivalence scale (see chapter 2), so that one should be
cautious before making policy recommendations or assuming that social programs targeting the
elderly are not warranted.

* Gender: In both urban and rural areas, the incidence of poverty is slightly higher for women (and
girls) than for men (and boys). The differences are systematic, but they are very small. They may be
due to the fact that female headed households, which typically have a higher share of women as
members since the head is a woman and there is no spouse, have a higher probability of being poor.

* Ethnicity: Ethnicity can be captured using either the language spoken as an indicator of whether the
individual is from an indigenous population or not (in the 1997 survey) or the self-affiliation of the
individual (in the November 1999 survey). In 1997, those not speaking Spanish or a foreign language
such as English have been classified as being indigenous (the reference population is slightly smaller
than the full sample because the questions is not asked to very young children.) Not surprisingly,
indigenous populations are more likely to be poor than non-indigenous populations. This is observed
in both 1997 and 1999, although the differences tend to be smaller in the 1999 survey. Note that
while the indigenous populations represent more than two thirds of the rural population (e.g., 71.3
percent in 1997), they account for less than a third of the population living in the main cities (26.7
percent) and other urban areas (31.0 percent).

* Education: The lower the level of education, the higher the probability of being poor (the reference
population here is not the overall sample, but those individuals who are at least 10 years old). For
example, in 1999, in the main cities, individuals with no education at all had a probability of being
poor of 60.9 percent, as compared to 19.5 percent for individuals with more than 12 years of
schooling. The same pattern can be observed in other urban areas and in rural areas, but with levels
of poverty and extreme poverty by education group a few percentage points higher.

* Migration of the head: This is a category which is typically not considered in poverty profiles, yet the
information provided is instructive. Two types of migration are considered: whether the individual
lives in a different place than its place of birth, and whether the individual has been living in its
current place of residence for less than five years. In the main cities and in other urban areas, those
who have migrated,since birth tend to be on par with individuals living in the same area since their
birth. In rural areas, those who migrated since their birth tend to be better off than those who did not
migrate. A similar pattern is observed when comparing those who migrated over the last five years
with those who did not. Given that migration tends to take place from poorer to richer areas (for
example, a large number of recent migrants in urban areas come from poorer rural areas), this
suggests that it leads to a lower probability of being poor (which is of course one of the main initial
motivation of the migrants). But it could still be that migrant individuals may be better endowed in
assets such as human capital, which would then account for at least part of their relative success.

* Employment: Individuals not in the labor force are poorer than those who are in the labor force
(whether these are actually employed or not), but it must be kept in mind that those not in the labor
force represent only a small percentage of the population in age of working. Within those in the labor
force, employed individuals have a lower probability of being poor than unemployed individuals.
There is however an exception to this pattern in rural areas, where the unemployed are better off than
the employed. This may be because some of the rural unemployed can afford not to be working
because they have other sources of income to rely upon (i.e., income from land or other assets).
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* Sector of employment and type of goods: Not surprisingly, individuals working in agriculture have a
higher probability of being poor than individuals working in the industry or in services. Many of
those working in industrial sectors have a higher probability of being poor than those working in
services. This is observed in all areas (main cities, other urban areas, and rural areas), and it may be
due in part to the fact that the service category is an heterogeneous category which includes well paid
professionals, but also a number of self-employed unskilled worker doing small jobs.

* Type of goods: Individuals working in the tradable sector have a higher probability of being poor
(and perhaps also a higher exposure to income shocks) than those working in the non tradable sector.

* Type of employment: In urban areas, blue collar workers, unpaid family workers, and house
employees have the highest probabilities of being poor, followed by self-employed individuals. In
rural areas, blue collar workers are doing somewhat better, while self-employed individuals are
almost as poor as unpaid family workers, and poorer than house employees. It is likely that there are
wide differences in poverty rates within the self-employed, who represent a larger share of workers
(from 30 to 40 percent of the workforce depending on the area), because this is a heterogeneous
group. Employees and employers do better than most other categories. Professionals (as observed in
the 1997 survey) have the lowest probability of being poor.

* Formal sector: Informal sector workers are more likely to be poor than workers in the formal sector,
and the difference between the two groups of workers is the largest in rural areas. But once again, it
is likely that the informal sector forms a heterogeneous group, so that some of its workers are very
poor while others are doing fairly well. Informality need not be a problem per se.
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Table 1.4: Probability of being poor according to selected individual-level characteristics, 1993-99
1997 November 1999

Main cities Other urban Rural Main cities Other urban Rural

Pov. E.P. Pov. E.P. Pov. E.P. Pov. E.P. Pov. E.P. Pov. E.P.

Age group
Less than 25 year old 56.0 25.6 68.0 38.8 80.4. 61.5 52.8 23.7 76.4 40.1 84.2 62.1

From 25 to 44 year old 46.5 20.5 59.7 31.0 73.8 53.7 41.6 17.6 68.5 36.9 79.0 56.4

From 45 to 64 year old 40.1 14.7 52.1 26.4 73.0 54.2 34.1 16.1 60.6 24.5 77.0 52.5

More than 64 year old 37.7 15.2 58.9 34.1 70.8 53.3 32.0 11.4 40.6 24.6 79.0 51.4

Gender and ethnicity
Man 50.2 22.1 63.4 35.0 76.0 57.1 45.9 19.7 70.5 37.7 80.9 57.6

Woman 51.2 22.7 64.0 35.6 78.6 59.4 47.4 21.6 72.4 36.2 82.5 60.0

Non indigenous 46.3 18.5 61.4 32.6 68.7 48.9 44.8 19.3 72.5 34.9 80.9 56.8

Indigenous 57.9 29.2 64.2 37.8 79.7 61.1 50.6 23.6 69.8 40.5 82.5 60.7

Education
None 66.2 33.1 70.9 42.2 80.9 63.9 60.9 27.4 75.6 44.0 92.1 80.3

1 to 5 years of schooling 58.3 25.7 68.4 38.4 77.2 58.2 56.0 27.2 78.7 40.8 86.4 74.3

6 to 8 years of schooling 56.7 22.7 61.7 32.1 65.6 44.3 55.5 23.1 70.2 37.3 76.6 61.7

9 to 12 years of schooling 45.4 18.2 54.7 26.3 58.3 36.8 43.2 18.1 65.2 30.7 65.5 47.1

More than 12 years 25.3 7.7 29.3 10.1 27.4 12.5 19.5 6.7 27.0 7.7 25.9 10.6

Migration
Non migrant since birth 49.3 21.2 63.4 34.3 81.0 62.1 45.0 19.8 72.1 36.4 85.2 63.9

Migrant since birth 48.8 20.7 60.3 34.1 64.3 45.4 44.8 19.1 66.1 33.6 69.8 41.9

Non migrant in last 5 years 49.4 21.1 62.2 34.2 77.9 58.9 45.2 20.1 68.1 34.0 81.9 58.9

Migrant in last 5 years 45.7 19.9 61.0 34.6 56.6 38.6 42.5 13.8 79.1 44.5 65.1 38.6

Employment
Employed 40.5 14.3 55.8 28.2 76.5 58.0 39.9 16.1 62.0 28.8 80.2 57.2

Not in labor force 69.2 38.7 77.7 55.8 85.7 64.4 45.8 20.7 71.5 36.7 77.0 50.3

Unemployed 52.9 23.8 67.1 38.6 69.8 49.9 50.3 23.9 76.9 47.3 41.4 34.5

Sector of activity
Agriculture and related 58.0 29.0 74.6 51.4 82.1 64.6 60.2 36.4 79.7 49.9 85.2 63.0

Mining 42.1 16.6 52.2 33.9 43.0 28.0 39.7 5.0 100.0 57.0 55.2 28.4

Manufacturing 46.1 18.0 62.6 28.4 57.6 33.0 55.1 22.3 81.7 46.6 74.5 43.6

Electricity, gas, and water 18.0 2.6 57.4 9.2 - - 43.3 0.0 0.0 0.0 86.3 70.9

Construction 46.2 16.3 54.6 20.8 47.4 14.6 44.8 12.0 56.7 22.1 65.9 42.6

Commerce 43.9 15.6 47.9 20.5 44.5 18.5 39.2 17.9 49.3 19.2 46.0 20.1

Transportation 40.4 13.1 49.1 19.8 33.9 14.0 39.0 18.3 60.8 16.9 45.3 18.8

Finances 18.6 4.6 29.0 8.0 34.0 18.2 24.0 11.1 33.1 0.0 68.0 0.0

Services 37.9 14.1 55.5 28.6 39.9 18.3 29.7 10.0 52.9 17.0 37.6 21.1

Non tradable 40.0 14.1 50.4 22.2 42.1 17.4 45.9 20.5 70.1 35.2 78.6 55.2

Tradable 46.9 18.8 66.0 39.4 80.8 63.1 54.8 22.5 81.2 48.2 84.6 62.1

Type of employment
Worker (blue collar) 50.7 16.2 64.4 25.8 47.0 20.0 53.3 11.6 73.6 31.8 71.5 42.1

Employee (white collar) 32.9 10.0 46.4 18.3 38.2 17.9 28.3 8.9 49.7 17.4 40.2 18.8

Self-employment 47.8 19.4 55.8 28.6 73.9 55.3 47.0 22.3 61.8 29.4 78.5 54.5

Employer 20.4 4.5 36.2 15.0 37.8 17.6 21.3 7.9 60.3 24.6 51.5 20.7

Unpaid family work 50.7 24.9 64.4 42.2 87.3 70.2 57.5 34.1 74.7 45.2 88.1 67.3

Independent professional 6.3 1.7 17.4 9.0 - - - - - - - -

Cooperative 24.2 24.2 54.0 44.9 53.0 53.0 - - - - - -

House employee 60.5 24.6 82.5 54.0 64.0 28.2 30.2 6.4 66.7 27.6 36.0 16.3

Informal 49.4 20.8 59.4 33.8 81.4 63.6 50.4 23.6 73.9 39.5 83.3 60.6

Formal 35.3 10.7 50.8 20.3 41.6 18.7 32.5 9.3 58.1 22.6 57.4 30.7

Source: Own estimates.
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C. INEQUALITY MAY HAVE DECREASED A BIT, BUT THIS NEED NOT IMPLY A LONG TERM TREND

1.11 Beyond absolute levels of income (which can be measured by poverty), well-being depends on
relative levels of income (which can be measured by inequality). According to relative deprivation
theory, individuals do not assess their levels of welfare only with respect to their absolute level of income.
They also compare themselves with others. Thus, for any given level of mean income in a country, a high
level of inequality has a direct negative impact on well-being (this is a different argument from the fact
that at any given level of economic development, higher inequality implies higher poverty).

1.12 In large cities where comparable data is available over time, inequality has decreased a bit, but
it is unclear if a long term trend is at work. Table 1.5 provides income shares by quintiles, each of
them accounting for 20 percent of the total population. For example, in 1997 at the national level, the
bottom quintile had 2 percent of total income, while the top quintile had 62 percent of total income. This
suggests that in Bolivia as in the rest of Latin America, inequality tends to be high. Table 1.5 also
provides two summary measures of inequality. The two measures - the Gini and Atkinson indices - are
defined in Appendix (section MA.2). In most cases, both indices take a value between zero and one, with
a higher value indicating higher inequality. In large cities, both indices have decreased between 1993 and
1999. Yet overall, there is no clear long term trend upward or downward, in that the levels of inequality
today are comparable with those observed in the mid 1980s (Wodon et al., 2000). Table 1.5 indicates that
inequality is similar in other urban areas, as compared to the main cities. As for the comparison of
inequality levels between urban and rural areas, it is not conclusive since with the 1997 survey, inequality
appears larger in rural areas, while in 1999, it is smaller there (however, the 1999 data for rural areas is
based on per capita consumption, rather than per capita income, and inequality is typically smaller with
consumption than with income).

Table 1.5: Inequality for per capita income: Income shares, and Gini and Atkinson indices, 1993-99
National Main cities Other urban Rural areas

1997 1999 1993 1997 1999 1997 1999 1997 1999
Income share in bottom quintile 2.02 3.10 3.07 3.87 4.05 4.04 3.82 1.59 5.17
Income share in 2nd quintile 6.23 6.99 7.36 7.52 8.45 7.87 9.87 4.98 9.64
Income share in 3d quintile 10.96 12.08 11.84 11.41 12.98 12.73 13.33 10.16 14.70
Income share in 4"' quintile 18.65 20.30 19.48 18.90 20.82 20.19 22.22 18.08 22.54
Income share in top quintile 62.15 57.52 58.26 58.28 53.71 55.17 50.75 65.18 47.95

1993 1997 Mars 1999 November 1999
Gini Atk. Gini Atk. Gini Atk. Gini Atk.

National NA NA 57.39 48.96 NA NA 50.60 38.56
Main cities 54.30 63.21 52.68 40.00 53.47 44.00 47.95 35.98
Other urban NA NA 50.11 37.85 NA NA 46.03 36.12
Rural areas NA NA 62.66 55.80 NA NA 42.47 26.83
Source: Own estimates. NA means not available. All measures are based on per capita income, except for 1999 in rural areas
where per capita consumption is used instead. This may explain increase the drop in rural inequality.

1.13 Different sources of income (or expenditures) have a different impact on the inequality in total
per capita income (or expenditures). This can be illustrated by decomposing the Gini index of
inequality in income (or expenditures) according to income (or expenditures) sources. The methodology
is described in Appendix (section MA.3). In table 1.6, we use data from the Encuesta Nacional de
Empleo for 1997. In table 1.7, the data is from the Encuesta Continua de Hogares for March 1999
Although the income sources differ somewhat from one survey to the other, the following comments can
be made:
* Income shares: The first column in tables 1.6 and 1.7 provides the share of total per capita income

accounted by the specific income source. In 1997, wage and self-employment earnings from a
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primary occupation represent 83 percent of total income in the main cities, and the proportion is

similar in other urban areas and in rural areas. This compares with five to eleven percent for labor

earnings from a secondary occupation. As expected, the labor earnings from a secondary occupation

are larger in rural areas, while those living in cities (especially large ones) can rely more on rental and

capital income. Retirement income represents a larger share of total income in large cities, while the

magnitude of private transfers as a percentage of total per capita income is similar in all areas. The

results for 1999 in large cities are fairly similar to those obtained in 1997, although income from

private transfers and pensions are higher, while income from a secondary occupation is lower.

* Gini indices and Gini correlations: The second and third columns in tables 1.6 and 1.7 provide the

Gini indices and Gini correlations of the income sources. The contribution of an income source to

inequality depends on the product of the Gini index and the Gini correlation, rather than on the Gini

index of the source per se. This is important because income sources which are small in terms of

share - which is the case for most income sources - tend to be distributed highly unequally in part

because only a small share of the population benefits from them. Yet these sources can contribute to

a reduction in inequality when they are not highly correlated with total per capita income. This is for

example the case for public pensions related to widows, orphans, and those with an invalidity.

* Gini elasticities: The third and fourth columns provide the absolute contribution of the income

sources to inequality and their Gini elasticity. The absolute contribution depends in large part on the

income share. The Gini elasticity is independent from the income share since it is the product of the

Gini and the Gini correlation of a source divided by the overall Gini. For policy, the key parameter is

the Gini elasticity. As explained in Appendix (section MA.3), a percentage increase in the income

from a source with a Gini elasticity smaller (larger) than one will decrease (increase) the inequality in

per capita income. The lower the Gini elasticity, the larger the redistributive impact of an income

source. The findings for the Gini elasticities suggest for example that Government transfers (i.e., the

public pensions related to widows, orphans, and those with an invalidity) reduce inequality

substantially.
* Decomposition for expenditures: The same decomposition can be applied to per capita expenditures

and its sources, and this is done in table 1.7 for large cities where expenditures data is available in

1999. The information on expenditure shares is useful in highlighting the spending patterns of the

households. For example, it can be seen that education and health private expenditures represent

respectively 8.5 percent and 5.5 percent of total expenditures. But the results for the Gini elasticities

are the more important ones for policy. The Gini elasticities are as expected. Food, electricity, gas,

water, and public transportation all have Gini elasticities below one, and are therefore redistributive at

the margin. These are goods whose weight in the expenditures basket of the poor tends to be larger

than for the non-poor. It could be seen as a surprise that electricity has a negative elasticity, because

those who have access to the public electricity network tend to be less poor that those who do not

have access. However, because the survey used covers only large cities, the connection rate is almost

universal (at least as measured in the survey). In other words, the differences in expenditures

between the rich and the poor are due to consumption levels rather than connection rates.

Consumption goods with elasticities larger than one, such as culture, education, and housing are

inequality increasing at the margin. These results point to the type of goods that could be subsidized

if the Government wanted to rely on subsidies to alleviate inequality (and poverty), but they do not

constitute a validation of subsidies since other redistributive policies may be more effective.
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Table 1.6: Decomposition by source of Gi i for per capita income by area, 1996 and 1997
Main cities Other urban areas Rural areas

Share Gini Cor. Abs. Elas. Share Gini Cor. Abs. Elas. Share Gini Cor. Abs. Elas.
Sk Gk Rk SkRkGk RkG/G Sk Gk Rk SkRkGk RkGk/G Sk Gk Rk SkRkGk RkGk/G

1997
Primary 0.830 0.541 0.938 0.421 0.963 0.847 0.512 0.941 0.408 0.962 0.830 0.634 0.959 0.505 0.972
Secondary 0.049 0.954 0.745 0.035 1.350 0.067 0.947 0.726 0.046 1.373 0.111 0.934 0.745 0.078 1.112
Retirement 0.035 0.958 0.563 0.019 1.024 0.029 0.981 0.673 0.019 1.319 0.008 0.996 0.822 0.007 1.307
Widow/orphan 0.007 0.986 0.351 0.002 0.656 0.010 0.988 0.486 0.005 0.960 0.008 0.995 0.704 0.005 1.119
Alimony 0.007 0.984 0.443 0.003 0.828 0.003 0.989 0.134 0.000 0.265 0.001 0.997 0.573 0.001 0.913
Priv. Transfers 0.025 0.976 0.462 0.011 0.855 0.017 0.968 0.192 0.003 0.372 0.023 0.983 0.630 0.014 0.989
Rent 0.027 0.969 0.682 0.018 1.255 0.018 0.983 0.664 0.012 1.303 0.007 0.997 0.850 0.006 1.353
Other rent 0.009 0.999 0.963 0.009 1.825 0.001 0.998 0.113 0.000 0.225 0.005 0.999 0.976 0.005 1.558
Interest 0.005 0.997 0.846 0.005 1.602 0.005 0.997 0.787 0.004 1.569 0.000 1.000 0.431 0.000 0.688
Other income 0.006 0.997 0.747 0.005 1.413 0.005 0.997 0.849 0.004 1.692 0.007 0.996 0.828 0.006 1.318
Total 0.527 0.527 1.000 0.501 0.501 1.000 0.626 0.626
Source: Own estimates.

Table 1.7: Decomposition by source of Gini for income and expenditures, main cities, March 1999
Per capita income Per capita expenditures

Income source Share Gini Cor. Abs. Elas. Expenditures source Share Gini Cor. Abs. Elas.
Sk Gk Rk SkRkGk RkGk/G Sk Gk Rk SkRkGk RkGk/G

Primary 0.850 0.563 0.939 0.450 0.988 Food 0.427 0.442 0.889 0.168 0.802
Secondary 0.015 0.983 0.722 0.011 1.326 Clothes/shoes 0.096 0.766 0.665 0.049 1.039
Capital 0.039 0.965 0.735 0.028 1.325 Rent 0.038 0.936 0.599 0.021 1.143
Pension. 0.042 0.956 0.584 0.023 1.043 Electricity 0.046 0.555 0.698 0.018 0.791
Other pension 0.002 0.997 0.488 0.001 0.909 Water 0.021 0.615 0.632 0.008 0.792
Partial invalidity 0.000 1.000 0.235 0.000 0.439 Gas 0.016 0.374 0.416 0.002 0.318
Full invalidity 0.000 1.000 0.272 0.000 0.507 Housing 0.068 0.977 0.901 0.060 1.796
Widow 0.004 0.991 0.374 0.002 0.692 Health 0.055 0.910 0.714 0.035 1.325
Orphan 0.000 0.999 0.248 0.000 0.463 Public transport 0.067 0.614 0.515 0.021 0.645
Other 0.006 0.997 0.787 0.005 1.465 Private vehicle 0.034 0.903 0.751 0.023 1.384
Alimony 0.006 0.987 0.476 0.003 0.877 Post & telecom 0.030 0.841 0.790 0.020 1.355
Private transfer 0.037 0.941 0.427 0.015 0.750 Culture 0.008 0.952 0.756 0.005 1.467

Education 0.085 0.805 0.773 0.053 1.270
Other 0.011 0.922 0.628 0.006 1.181

Total 1.000 0.679 0.679 Total 1.000 0.490 0.490
Source: Own estimates.
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CHAPTER II: MICRO DETERMINANTS OF POVERTY

A. REGRESSIONS ARE BETTER THAN PROFILES FOR ANALYZING THE DETERMINANTS OF POVERTY

2.1. While it is standard to provide a poverty profile in a report on poverty, it is better to provide
regressions that give insights into the determinants of poverty. A poverty profile is a set of tables
giving the probability of being poor according to various characteristics, such as the area in which a
household lives or the level of education of the household head. Such a profile was briefly discussed in
chapter 1 (table 1.2 for the geographic profile, and table 1.3 for other variables). The problem with
poverty profiles is that they cannot be used to assess with precision what are the determinants of poverty.
For example, the fact that households in some areas have a lower probability of being poor than
households in other areas may have nothing to do with the characteristics of the areas in which the
household lives. The differences in poverty rates between areas may be due to differences in the
characteristics of the households living in the various areas, rather than to differences in the
characteristics of the areas themselves. To sort out the determinants of poverty and the impact of any one
variable on the probability of being poor holding constant all other variables, regressions are needed.

2.2. To assess the impact of various characteristics on the probability of being poor, it is better to
rely on linear rather than categorical regressions. Many analysts use categorical regressions such as
probits and logits to analyze the determinants of poverty. These regressions assume that the (per capita)
income of households is not observed: the analyst only knows whether a household is poor or not. There
are three problems with these regressions. First, the analyst is throwing away relevant information (the
distribution of income). Second, the regression coefficients are more likely to be biased with categorical
regressions than with linear regressions. Third, when categorical regressions are used, it is not possible to
predict the change in the probability of being poor following a change in the poverty line. In our linear
regressions, the dependent variable is the logarithm of per capita nominal income divided by the poverty
line, so that a value of one indicates that the household is at the level of the poverty line. Separate
regressions are provided for the urban and rural sectors. Apart from a constant, the regressors include (a)
geographic location according to Bolivia's main cities or departments; (b) household level variables,
including the number of babies, children, and adults and their square, whether the household head is a
woman, the age of the head and its square, whether the head is single or married, the migration status of
the household head (since birth and/or in last five years), and whether the household head speaks one of
the main indigenous languages (Quechua, Aymara, and Guarani); (c) characteristics of the household
head, including his/her level of education; whether he/she is unemployed and searching for work, not
working, and has a secondary occupation apart from his/her primary occupation; his/her sector of activity
(for the primary occupation); his/her position; whether he/she works in the public and/or formal sector;
the size of the firm in which he/she works; and whether he/she has been sick (and in 1997, for how long);
and (d) the same set of characteristics for the spouse of the household head, when there is one.

2.3. A user-friendly Excel@ dialog box that simulates the impact of a change in household
characteristics on the expected per capita income and probability of being poor is available. Below,
only statistically significant coefficients in the regressions are reported, and the regression results are
presented in small blocks according to the variables discussed in the text. For the interested reader, the
SimSIP (Simulations for Social Indicators and Poverty) web site (www.worldbank.org) provides a user-

5
friendly software (the diskette is available upon request) which can be used for poverty simulations

Our regressions can be considered as a reduced form model. For example, the impact of the household head
education on per capita income may come not only from a labor income for the head, but also from the ability of
households with a well educated head to save and invest, thereby generating higher capital income. Since there is no
attempt here in our regressions to model the structure and dynamics of income generation, we should be careful in
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B. HOUSEHOLD STRUCTURE, EDUCATION, EMPLOYMENT, AND LOCATION ALL AFFECT POVERTY

2.4. With the exception of the impact of geographic location on poverty, the results presented in this
section are independent of the choice of the poverty lines used for poverty measurement. As already
mentioned, one advantage of using linear regressions for measuring poverty is that when the poverty lines
are region-specific as they typically are (for example, one may have a different poverty lines for urban
and rural areas, or by department within the urban and rural sectors), only the constant and/or the
coefficients of the regional dummy variables in the regression will change (this happens in a
straightforward way.) With linear regressions, it is thus feasible to predict poverty for any poverty line
chosen by the analyst without having to rerun a new regression for each poverty line chosen (this is not
the case with probits or logits where a new regression is needed for each new poverty line). We focus
below on the percentage change in per capita income associated with household characteristics, rather
than on the impact on poverty because this impact depends on the initial position of the household. For
example, the impact of a better education on the probability of being poor will be lower for a household
who is further away from the poverty line than for a household who is closer to the poverty line (this is
also the case with categorical regressions). The fact that we concentrate on the impact on per capita
income below also means that the results in this section do not depend on the choice of the poverty line.
The reader wishing to calculate the impact on poverty for any change in household characteristics given a
set of initial conditions for the household can use a simulator available at www.worldbank.org/simsip.

2.5. Poverty increases with the number of babies and children in the household. It decreases with
the age of the head. It is significantly higher in households with female heads. Controlling for other
variables, households with a larger the number of babies and children have a lower level of per capita
consumption, and thereby a higher the probability of being poor. This is indicated in table 2.1 by the
negative coefficients in the regressions for these variables (the negative impacts are decreasing at the
margin since the quadratic variables have a positive sign). Somewhat surprisingly, having a larger
number of adults in the household increases the probability of being poor, which may suggest that the
additional adults (beyond the head and the spouse) are not working. While the results make common

6sense, they are to some extent sensitive to the methodological choices made for poverty measurement .
Table 2.1 also indicates that households with younger heads are more likely to be poor, and that urban
households whose head has no spouse are less likely to be poor (probably because controlling for female
headship, a large number of heads without spouse are single males whose per capita income does not have
to be shared with other family members.) Finally, table 2.1 indicates that in. many cases, female headed
households have per capita income levels lower than male headed households. From a policy point of

the interpretation of the coefficient estimates because the percentage change in per capita income that they represent
may capture a number of different factors. Nevertheless, the regression results do provide a feel for the principal
factors affecting income and thereby poverty, and they can be used to provide insights for public policy.
6 By using per capita income as our indicator of well being, we do not allow neither for economies of scale in the
household, nor for differences in needs between household members. By ruling out economies of scale, we consider
that the needs of family of eight are exactly twice the needs of a family of four. With economies of scale, a family
of eight having twice the income of a family of four would be judged better off than the family of four. Thus, not
allowing for economies of scale overestimates the negative impact of the number of babies and children on poverty.
Moreover, by ruling out differences in needs between household members, we do not consider the fact that larger
households with many children may not have the same needs per capita than smaller households because the needs
of babies and children tend to be lower than those of adults. In other words, our poverty line measures the cost of
basic needs for an "average" individual, but very large families do not consist of average individuals because babies
and children are over-represented in them. Not considering differences in needs also leads to an overestimation of
the impact of the number of babies and children on poverty. Nevertheless, even if corrections were made to take
into account both differences in needs and economies of scale within the household, a larger number of babies and
children would still lead to a higher probability of being poor, so that a reduction in fertility will still reduce poverty.
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view, one key implications of table 2.1 are that programs enabling women to take control of their fertility
are likely to help in reducing poverty (better education for girls should help in this respect). Moreover,
programs promoting support and/or earning opportunities for female household heads would also have in
all likelihood a positive impact.

Table 2.1: Marginal percentage change in per capita income due to demographic variables
[The excluded reference categories are a household with a male head and a spouse]

1997 M99 November 1999
Rural Small Large Large Rural Small Large

cities cities cities cities cities
Number of babies -0.26 -0.20 -0.22 -0.22 -0.30 NS -0.24
Number of babies squared 0.03 NS NS NS 0.04 NS NS
Number of children .0.40 -0.34 -0.31 -0.27 -0.24 -0.31 -0.24
Number of child squared 0.05 0.04 0.04 0.03 0.03 0.04 NS
Number of adults -0.43 -0.19 -0.19 -0.10 -0.23 -0.19 NS
Number of adult squared 0.05 0.02 0.02 0.01 0.02 NS NS
Female head -0.11 -0.27 -0.19 -0.18 NS NS NS
Age of the head NS 0.04 0.01 0.01 NS NS 0.02
Age of the head squared NS 0.00 NS NS NS NS NS
No spouse for the head NS 0.81 NS 0.81 0.79 NS NS
Source: Own estimates. M99 is March 1999. NS means not statistically different from zero at the 10% level. Coefficients
underlined are significant at the 10% level. Coefficients not underlined are significant at the 5% level.

2.6. The gains from education are substantial. A household with a head having gone to the university
has twice the expected level of income of an otherwise similar household whose head has no education at
all. Completing secondary schooling brings in a 50 percent gain versus no schooling. Completing the
primary school brings in a 30 to 35 percent gain. There are no large differences in the gains for the head
in urban and rural areas despite the fact that there may be more opportunities for qualified workers in
urban areas (the only systematic difference is at the university level). The gains from a well educated
spouse are also large and similar in urban and rural areas, but they are smaller than for those observed for
the head. This is not surprising given that the employment rate for women is smaller than for men for all
levels of education, so that women use their education endowment less than men. Another explanation
could be that there is gender discrimination in pay. Education programs for adults generate in large cities
a 30 percent gain versus no education at all, which is similar to the gain from completing primary school,
but it is unclear if they have an impact (or what would be needed for the programs to have an impact) in
rural areas. Above the secondary level, but below the university level, technical education, education for
teachers, and military education also bring gains in the range of 50 to 100 percent versus no schooling at
all. Finally, it is important to note that literacy and training programs for the adult poor emerged as one of
the key demands from NGOs and other local organizations during the Jubileo 2000 forum. Work on the
potential for poverty reduction through such programs in Bolivia would be welcome.

2.7. Results from wage regressions confirm the impact of education, and the higher gains associated
with higher levels of schooling. Another way to measure the impact of education consists in running
Heckman regressions for labor income as a function of education and experience (see Appendix, section
MA.4). To look at the trend over time in the returns to education, we ran Heckman regressions. From
these regressions, rates of return to (or more precisely marginal gains from) education were computed.
Those are given in Table 2.3 for urban areas where trends over time can be assessed. In 1992 for
example, an increase from 6 to 7 years of schooling years generates an increase in labor income of 4
percent, as compared to 14.7 percent from 15 to 16 years of schooling. The results are broadly similar to
those obtained for other years, and the structure of the returns to education gains is also similar to that
observed in other Latin American countries in that the marginal gains increase with the education level.
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Table 2.2: Marginal percentage change in per capita income due to education
(The excluded reference categories are a household head and a spouse with no education at all]

1997 M99 November 1999
Rural Small Large Large Rural Small Large

cities cities cities cities cities
Household head
Primary 0.34 0.27 0.38 0.34 0.25 0.34 0.18
Secondary 0.53 0.45 0.53 0.50 0.39 0.61 0.32
Education for adults NS NS 0.35 0.34 NS NA NS
Normal (for teachers) 0.98 0.75 0.64 0.63 0.55 0.98 0.47
Technical 0.56 0.55 0.72 0.76 0.99 0.86 0.56
Military and other 0.57 0.53 0.66 0.79 1.14 0.93 0.31
University 1.14 0.89 0.97 0.95 0.62 1.08 0.73
Household spouse
Primary 0.13 NS NS NS 0.13 NS NS
Secondary 0.11 0.16 NS 0.13 0.38 NS NS
Education for adults 1.36 0.36 0.33 0.29 NS NA NS
Normal (for teachers) NS 0.37 0.21 0.40 0.58 NS NS
Other (higher) NS 0.27 0.35 0.37 0.87 NS 0.46
Source: Own estimates. M99 is March 1999. NS means not statistically different from zero at the 10% level.
Coefficients underlined are significant at the 10% level. Coefficients not underlined are significant at the 5% level.

Table 2.3: Marginal percentage change in labor income with more education by level, urban men
1992 1996 1997

6 to 7 years of schooling 3.98 4.02 9.03
9 to 10 years of schooling 7.56 7.18 9.63
12 to 13 years of schooling 11.14 10.34 10.23
15 to 16 years of schooling 14.72 13.50 10.83
Source: Own estimates.

2.8. While a better education clearly helps in escaping poverty, it is not enough if only one
household member is working. As explained in Appendix (section MA.4), we also used the results
from the Heckman labor income regressions to estimate the projected earnings of a household with only
one male working adult as a function of the education level of that adult and his accumulated work
experience over time. The higher the education level, the higher the future streams of income. More
experience also generates more income. However, it can be shown that over the life cycle, one working
adult with primary or even secondary education is not enough to help a household emerge from poverty
when a typical increase in family size is taken into account to estimate the poverty line (to compare the
projected earnings with the poverty threshold, one needs to multiply the per capita poverty line by the
number of persons in the households after a marriage and the birth of children; for this, some assumptions
are needed). In other words, the message is that in both. urban and rural areas, one salary typically does
not enable a household to emerge from poverty unless the education level of the working adult is very

7high . This is why it is important to improve employment, training, and earnings opportunities for
women.

The inability to escape poverty with only one wage earner does not imply that measures such as minimum wages
are useful and beneficial for the poor. In Bolivia as in many other Latin American countries, there is a minimum
wage. In principle, the impact of minimum wage legislation on poverty is uncertain. On one hand, those who
benefit from a minimum wage may enjoy higher salaries, and this may lead to lower poverty. On the other hand, if
the level of the minimum wage is higher than the marginal productivity of some workers, these will lose their
employment, which may increase poverty. Assessing the impact of Bolivia's minimum wage on poverty goes
beyond the scope of the present study, but there is one question which can be answered. For any one or both of
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2.9. Employment patterns for the head and spouse have large impacts on per capita income and
thereby on poverty. The regression specification enables us to look at various issues (tables 2.4 to 2.6):

* Unemployment and underemployment: Not working (e.g., not being in the labor force) does not have

a negative impact on per capita income. This is perhaps because those who can afford not to work are

better off than those who must work. Having a head unemployed and searching for work has a large

negative impact in two of the three surveys (1997 and March 1999), but this is not observed for

spouses. Having a secondary occupation increases per capita income, for both the head and the

spouse. Underemployment reduces per capita income. But this affects only a minority of
households. In large cities for example, in 1997 and March 1999, only 2.7 percent and 2.6 percent of

households had heads who were seriously underemployed. In other urban areas in 1997, the rate of

serious underemployment among household heads was 3.3 percent.
* Sector of activity: In many cases, households with heads working in the agriculture sector (the

excluded dummy in the regression) tend to have per capita income significantly lower than

households with heads employed in industry or services. This is observed for both the head and the

spouse. Those employed in the service industry often do better than those employed in agriculture,
but they fare less well than those employed in industries. This may reflect the fact that the services

sector is heterogeneous, with well paid professional and informal sector workers lumped together.

* Position held and other employment variables: While there are no systematic differences between

salaried employees and blue collar workers (the excluded category in the regression), having a head

or a spouse being self-employed may bring a sizeable gain in per capita income. This is probably
because the self-employed include many professional in department capitals. As expected, having the
head or the spouse being an employer also generates a large gain in per capita income. There is also a

systematic gain from being employed in the formal sector (as opposed to the informal sector), and a

loss from working in the public sector (as opposed to the private sector; note however that those in

the public sector may have more job security, which would justify a risk premium to be paid in the

private sector). In many but not in all cases, working in small to medium size firm has a negative

impact as compared to working in a large firm (50 workers or more). Again in some but not all cases,

being sick generates a loss of income. This is especially the case for households with a head who is

sick for more than a week (this information is available only in the 1997 survey).

above effects to be observed, the minimum wage must be binding, and there is no certitude a priori that it will be
because countries such as Bolivia lack the capacity to enforce their minimum wage legislation. One might think that
due to enforcement constraints, minimum wages would tend to protect formal workers, while many of the poor are

employed in the informal sector. But this could be a fallacious arguments, because informal workers might adjust to
formal minimum wages. Some evidence suggests that in Bolivia, the minimum wage does not appear to be binding
in the formal sector, while it does have some impact in the informal sector. This may be because the minimum wage

is set at a low level , and it suggests that the impact of the minimum wage in Bolivia on poverty may be small. A

more important concern about the minimum wage is that it may end up being costly for public expenditures because
of its ripple effects on the pay of some public workers (teachers and physicians). That is, increases in the minimum
wage may wipe out scarce budgetary resources which could be used for poverty reduction.
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Table 2.4: Marginal percentage change in per capita income due to employment/underemployment
[The excluded reference categ ries are a household head and a spouse ftly employed]

1997 M99 November 1999
Rural Small Large Large Rural Small Large

cities cities cities cities- cities
Employment of head
Search (unemployed) -0.66 -0.83 -0.97 -0.38 NS NS NS
Not working NS NS NS NS NS NS NS
Has a secondary occupation 0.62 0.33 0.35 NS 0.13 NS 0.21
Employment of spouse
Search (unemployed) NS 0.50 NS NS NS NS NS
Not working NS NS NS NS NS NS NS
Has a secondary occupation 0.45 NS 0.12 NS 0.18 NS NS
Underemployment of head
Work < 13 hours -0.41 -0.33 NS NS -0.30 NS -0.19
Work 13 to 19 hours NS NS -0.18 NS -0.23 NS -0.30
Work 20 to 39 hours NS -0.15 -0.14 NS NS NS -0.19
Want to work more NS NS NS NS 0.12 NS NS
Can work more NS NS -0.15 NS -0.12 NS NS
Underemployment of spouse
Work < 20 hours NS -0.17 -0.18 NS 0.20 NS NS
Work 20 to 39 hours NS -0.13 NS NS NS -0.48 NS
Want to work more NS 0.13 -0.25 NS NS NS NS
Can work more NS NS 0.25 NS NS -- 0.20
Source: Own estimates. M99 is March 1999. NS means not statistically different from zero at the 10% level.
Coefficients underlined are significant at the 10% level. Coefficients not underlined are significant at the 5% level.

Table 2.5: Marginal percentage change in per capita income due to the sector of activity
[The excluded reference category is the agriculture sector]

1997 M99 November 1999
Rural Small Large Large Rural Small Large

cities cities cities cities cities
Sector of activity of head
Mining NS 0.36 NS 0.44 0.44 NS 0.49
Manufacturing and industry 0.44 0.13 NS NS NS NS NS
Construction 0.34 0.30 NS 0.13 0.17 0.38 0.28
Commerce 0.67 0.33 NS NS NS 0.52 NS
Transportation 0.91 0.43 NS 0.28 0.40 0.36 NS
Services 0.45 NS NS NS NS NS NS
Sector of activity of spouse
Manufacturing and industry NS 0.38 NS NS NS 0.61 NS
Commerce/transport NS 0.48 NS NS NS 0.91 NS
Services NS 0.30 NS NS 0.32 0.61 NS
Source: Own estimates. M99 is March 1999. NS means not statistically different from zero at the 10% level.
Coefficients underlined are significant at the 10% level. Coefficients not underlined are significant at the 5% level.
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Table 2.6: Marginal percentage change in per capita income due to other employment variables
[The excluded reference categories are blue collar workers, workers in the informal and/or private sectors,
workers in firms with more than 50 employees, and workers who have not been sick]

1997 M99 November 1999
Rural Small Large Large Rural Small Large

cities cities cities cities cities
Type of employment of head
Salaried employee -0.41 NS NS NS 0.31 NS NS
Self-employed NS 0.60 0.95 0.38 NS NS 0.42
Employer 0.48 0.47 0.61 0.22 0.29 NS 0.32
Type of employment of spouse
Salaried employee or worker NS -0.59 0.26 NS NS NS NS
Self-employed NS NS NS 0.74 NS NS NS
Employer NS NS 0.82 0.30 NS NS NS
Formal/Public Head
Formal sector NS 0.46 0.68 0.44 NS NS 0.40
Public sector NS NS -0.11 NS NS -0.41 NS
Formal/Public Spouse
Formal sector NS 0.74 NS 0.76 NS NS NS
Public sector NS NS -0.14 -0.18 NS NS NS
Size of Firm Head
1 to 4 workers -0.22 -0.25 -0.38 -0.24 NS -0.29 -0.20
5 to 9 workers NS -0.16 -0.25 -0.15 NS NS NS
10 to 19 workers NS NS -0.09 NS NS NS NS
20 to 49 workers NS NS NS -0.08 NS NS NS
Size of Firm Spouse
1 to 4 workers NS NS -0.32 -0.27 0.47 NS NS
5 to 9 workers NS NS -0.18 NS 0.58 NS NS
10 to 19 workers NS NS -0.23 NS NS NS NS
20 to 49 workers NS NS NS -0.23 NS NS NS
Sickness of head
Sick less than a week NS NS NS NS NS NS NS
Sick exactly one week NS NS NS NS - -

Sick more than a week -0.23 NS -0.13 -0.12 - -

Sickness of spouse
Sick less than a week -0.08 NS -0.12 NS NS NS NS
Sick exactly one week NS NS NS NS - -

Sick more than a week NS NS -0.13 NS - -

Source: Own estimates. M99 is March 1999. NS means not statistically different from zero at the 10% level.
Coefficients underlined are significant at the 10% level. Coefficients not underlined are significant at the 5% level. In November
1999 we know whether the head or the spouse was sick but not the number of days of sickness.

2.10.More employment opportunities would not eradicate poverty, but it would help to reduce
poverty, provided the rise in employment is demand driven and pro-poor. Unemployment and

underemployment patterns have an impact on poverty in Bolivia at the household level, but this does not

inform us of their impact at the aggregate level. To assess what would be the impact of an increase in

employment on aggregate poverty, we run simple simulations whose results are reported in Table 2.7.
Among the urban adult (age 25 to 60) male population that is not earning labor income in the survey, we

select individuals to whom we give jobs. We give the jobs to either the poorest or the richest (according
to their per capita income) unemployed individuals in the sample. For these individuals, we predict

earnings corresponding to their education and experience. The predicted earnings are obtained using

Heckman regressions as mentioned in Appendix (section MA.4). The total number of individuals put to

work in the simulations is equal to five percent of the urban adult male population at work in the survey

(using data for 1996). We do not assume any change in aggregate wages. That is, we assume a demand-
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driven expansion in which both the demand for and supply of labor move to the right in a classic supply
and demand diagram. The values given in table 2.7 are the percentage point reduction in the measures of
poverty obtained with the simulation . A demand driven expansion that helps the poor land jobs leads to
a large decrease in extreme poverty (-2.50 points for the headcount) and poverty (-0.69 points). The
impact is similar for the poverty gap and squared poverty gap. Since these poverty measures are smaller
in absolute terms than the headcount index, this indicates a larger relative impact in terms of
proportionate gains. However, if those who are comparatively richer get the jobs rather than the very
poor, there is no reduction in extreme poverty because none of those who get the jobs is extremely poor
(there is a small reduction in poverty because some are moderately poor). These results are rough and
indicative at best, but they help to highlight two basic conditions for employment generation to be poverty
reducing: it has to be demand driven (so that there is no fall in wages) and pro-poor.

Table 2.7: Reduction in poverty from an increase in employment without a decrease in wages
Extreme poverty Poverty

PO P, P2  PO P P2
Poorest 5% individuals -2.50 -1.67 -1.34 -0.69 -1.61 -1.64
Richest 5% individuals 0.00 0.00 0.00 -1.07 -0.18 -0.04
Source: Own estimates.

2.11. Controlling for household characteristics, geographic location also has an impact on income.
Differences in per capita income remain between departments even after controlling for a wide range of
household characteristics. In the regressions, the impact of geography is measured with dummy variables
for all departments except Chuquisaca, which is one of the poorer departments in the country. In
November 1999, households living in the rural areas of the department of La Paz, for example, have an
expected level of per capita income 57 percent higher than otherwise identical households living in the
rural areas of Chuquisaca. Households living in the urban areas of La Paz can also expect a level of per
capita income higher than otherwise similar households living in the urban areas of Chuquisaca. Yet the
corresponding estimates for 1997 are smaller, and the estimate for March 1999 is not statistically
significant. This may be due to the lack of representativity of the survey data at the departmental level
within urban and rural areas. This lack of representativity also invites to caution in interpreting the results
department by department (this applies to the results for the department of Pando, for example). Still,
one of the best area to live in is the department of Santa Cruz. And more generally, the message from
Table 2.8 is that geography does matter even after controlling for observable household characteristics.
This message gives some rationale for so-called poor areas policies (e.g., investments in local
infrastructure), because if geographic effects matter for poverty reduction, the characteristics of the areas
in which households live must be improved alongside the characteristics of the households themselves.
More work is needed, however, to assess exactly which types of poor areas policies to adopt.

8 As a reminder, the headcount index P0 captures the share of those with household per capita income below the
poverty line; the poverty gap P measures the distance separating the poor from the poverty line; and the squared
poverty gap P2 measures the square of this distance. If more weight is given to the poorest of the poor, the square
poverty gap is a better measure than the poverty gap, and the poverty gap is a better measure than the headcount
index. A policy which helps the very poor will not reduce the headcount index if those who are helped do not cross
the poverty line, but it will reduce the square poverty gap and (typically to a lesser extent) the poverty gap.
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Table 2.8: Marginal percentage change in per capita income due to geographic location
[The excluded reference category is the department of Chuguisaqua]

1997 M99 November 1999
Rural Small Large Large Rural Small Large

cities cities cities cities cities
La Paz 0.16 0.30 0.20 NS 0.57 0.83 NS
Cochabamba 0.23 0.30 0.25 NS 0.57 0.92 0.18
Oruro 0.15 NS 0.18 O0 0.46 NS NS
Potosi 0.74 0.27 0.11 -0.15 0.16 0.80 NS
Tarija NS 0.34 NS NS 0.70 0.88 0.42
Santa Cruz 0.77 0.54 0.37 0.30 0.90 0.85 0.56
Beni 0.47 0.35 0.14 NS 0.99 0.69 0.40
Pando 0.84 NA. 0.69 0.22 0.60 06
Source: Own estimates. M99 is March 1999. NS means not statistically different from zero at the 10% level. Coefficients
underlined are significant at the 10% level. Coefficients not underlined are significant at the 5% level.

2.12.The importance of geographic location is confirmed by wage and labor force participation
regressions. To provide an additional test for the impact of geography on standards of living, we ran

Heckman regressions (see Appendix, section MA.5) with a full set of geographic dummies in both the log
wage and the labor force participation regressions. This was done for men aged 15 to 65 in the surveys.

Labor income includes not only wages from a principal occupation, but also earnings from a secondary

occupation and from self-employment. Table 2.9 gives the geographic effect when the full sample is used
(i.e., not separating urban and rural areas). There is no excluded department in the table, so that the

coefficients measure the performance of a department versus the national mean (as opposed to a

comparison with a reference department). Several findings stand out. First, the direction and magnitude
of many of the marginal effects for individual level earnings in table 2.9 is similar to what was observed

in table 2.8 for per capita household income. Some of the "surprises" observed in table 2.8 vanish in table

2.9; this is the case for Potosi, where the expected earnings are now below the national mean. Second, in

some instances, the impact of location on labor force participation has the same sign as the impact of

location on earnings. This suggests that being in a good area may bring both a higher probability of

finding work and a higher expected level of earnings when working9.

Table 2.9: Impact of location on earnings, labor force participation, health and schooling
[There is no excluded dummy; the coefficients are estimates of differences versus the national mean]

Earnings Work Health Problem School

Chuquisaqua -0.56 NS 0.09 -0.19

La Paz -0.15 0.08 -0.08 0.23

Cochabamba -0.12 NS 0.07 NS

Oruro -0.29 -0.15 NS 0.33

Potosi -0.08 -0.14 0.35 0.20

Tarija 0.14 NS NS -0.22

Santa Cruz 0.35 0.08 -0.15 NS

Beni 0.21 0.10 NS NS

Pando 0.49 NS -0.27 -0.59

Source: Own estimates. NS means not statistically different from zero at the 10% level. Coefficients underlined are significant at
the 10% level. Coefficients not underlined are significant at the 5% level. Note: Earnings and wage regressions with 1996 data;
health and schooling regressions with 1997 data.

9 The signs of the departmental coefficients for earnings and labor force participation in table 2.8 can be compared,

but the magnitude of the coefficients cannot because one of the equations is a probit while the other is log linear.
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2.13.The geographic location of households also has an impact on the probability of being sick and
on the probability for. the children to go to school. Apart from suggesting geographic impacts on
wages and the probability of working, Table 2.9 also gives the impact of location on the probability of
being sick and the probability of going to school for the children. The coefficients presented in table 2.9
control for a wide range of household level characteristics. Clearly, the areas with higher earnings are
also those with a lower incidence of illnesses, and a higher rate of school enrollment. This reinforces the
case for taking into account location when designing policies to improve well-being and reduce poverty.

2.14.Differences in well-being between departments are due more to differences in department
characteristics than to differences in the characteristics of households in various departments.
Using a methodology outlined in Appendix (section MA.5), we tested whether differences in earnings,
labor force participation, health problems, and school enrollment between departments are due to
differences in the characteristics of the individuals living in the various departments (such as education
and experience for the adults, and demographics), or to differences in the characteristics of the
departments themselves (which are captured by departmental dummy coefficients). Summary results in
the form of the variance between departments in the variables under various simulations are presented in
table 2.10. Nationally, in the case of earnings, the variance in labor income between departments when
only differences in individual characteristics are taken into account is 192.5, which is much smaller than
the variance of 1094 when only differences in area characteristics are taken into account. This means that
differences in area characteristics are more important than differences in individual characteristics in
explaining labor force participation differentials between departments. The same holds for health
problems and school enrollment, but it does not hold for labor force participation, for which differences in
the characteristics of the individuals living in the various departments are responsible for most of the
variation between departments. Note also that when both the individual and area effects are taken into
account, the variance in the various simulations is even larger. This shows that in general, as expected,
the departments with good characteristics are also those whose inhabitants have good characteristics (e.g.,
a better education).

Table 2.10: Variance in provi ce wages, labor force participation, health and schooling
Earnings Work Health problem School

National
Individual effects 192.50 9.26 60.50 9.05
Area effects 1094.39 3.91 824.99 20.27
Both effects 1002.00 12.98 1255.72 66.53

Urban
Individual effects 27.27 7.35 27.51 0.51
Area effects 374.24 32.85 918.91 1.90
Both effects 258.40 40.73 1020.92 2.86

Rural
Individual effects 64.74 0.14 63.67 20.37
Area effects 3894.62 1.86 859.05 95.55
Both effects 3863.47 2.77 1039.20 185.24

Source: Own estimates. The numbers shown in the table are variances of differences in expected earnings and labor force
participation between departments under different scenarios. The individual (area) effects scenario takes into account only the
impact of differences in individual (area) characteristics between departments. The scenario with both effects takes into account
both types of impacts when computing variances. See Appendix.

2.15.Even after controlling for the impact of geographic location and other observable household
characteristics, migration is still likely to raise per capita income. As shown in table 2.11, individuals
living in households where the head has migrated since his/her birth have in some cases a higher level of
per capita income than other households living in their area of destination. The same is observed for
migration over the last five years. Even the fact that many coefficient are not statistically significant
points to a presumption of benefits from migration. This is because coefficients not statistically
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significant indicate that at the place of destination, those who have migrated in the recent past do as well
as those who have lived there for more than five years. Since migration typically takes place from poorer
to richer areas, this suggests that the migrants are likely to do better at their place of destination than they
would have done at their place of origin. While more work would be needed to compute the wage gains
from migration, the results at least suggest that migration may bring positive results. Rather than trying to
reduce (or promote) migration, public policies could be beneficial in accompanying migration flows.

Table 2.11: Marginal percentage change in per capita income due to migration
[The excluded reference categories are no migration since birth and over the last five years]

1997 M99 November 1999
Rural Small Large Large Rural Small Large

cities cities cities cities cities
Migration since birth 0.14 NS NS NS 0.17 NS NS
Migration in last five years NS NS 0.16 NS NS NS 0.12
Source: Own estimates. M99 is March 1999 . NS means not statistically different from zero at the 10% level.
Coefficients underlined are significant at the 10% level. Coefficients not underlined are significant at the 5% level.

2.16.Finally, controlling for household and geographic variables, the fact of belonging to some
indigenous populations leads to a reduction in per capita income. The last set of variables used for the
regressions for per capita income relates to the indigenous affiliation (in 1999) or the language spoken by
the household (in 1997) as a proxy for identifying indigenous populations. As indicated in Table 2.12,
households not speaking Spanish or a foreign language tend to be poorer. This is especially the case for
those speaking Quechua and Aymara (for those speaking Guarani, only one coefficient is statistically
significant and negative). These findings on the income loss associated with being from indigenous
populations confirm results obtained by Wood and Patrinos (1996) using 1989 data for urban areas only.
These results suggest that there may be some level of discrimination in labor markets against indigenous
populations, but additional work would be needed to test this hypothesis in a thorough way. Still, the
results represent a call for thinking about what could be done to help indigenous groups.

Table 2.12: Marginal percentage change in per capita income due to ethnicity or language spoken
[The excluded reference category is speaking Spanish or a foreign language]

1997 M99 November 1999
Rural Small Large Large Rural Small Large

cities cities cities cities cities
Speaking Quechua NS -0.13 -0.13 -0.13 -0.13 NS -0.15
Speaking Aymara NS NS -0.21 -0.18 -0.32 -0.57 -0.19
Speaking Guarani NS NS NS NS NS NS -0.17
Source: Own estimates. M99 is March 1999 . NS means not statistically different from zero at the 10% level. Coefficients
underlined are significant at the 10% level. Coefficients not underlined are significant at the 5% level.
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Box 2.1: FROM THE DETERMINANTS OF POVERTY TO POLICY: SUGGESTIONS FROM LATIN AMERICA

The analysis conducted for Bolivia in this section was also conducted for eight other countries in Latin
America, with very similar results. As suggested in Wodon et al., (2001), the analysis has a number of
implications in terms of public policy. Some of these implications are briefly reviewed here.

The analysis suggests that programs enabling women to take control of their fertility are likely to help in
reducing poverty (better education for girls should help in this respect). Programs promoting earning
opportunities for female heads should also have a positive impact. In Chile for example, using household
survey results, the government identified in the early 1990s youths and women heads of households as
target groups in need of training. This led to the creation of two training programs: one for women
(Capacitacion para Mujeres Jefes de Hogar), and one for youths (Chile J6ven). When asked whether the
program improved their conditions for a job search, 61 percent of the women interviewed answered
positively. The unemployment rate among program participants was found to be 15 percentage points
lower after training in the program, from 58 percent to 43 percent. And the quality of employment also
appeared to have improved after the training: a larger share of the women were employed as salaried
workers with open-ended contracts. Salary levels and numbers of hours worked also improved. This
evaluation was based on a sample of women who participated in the program from 1995 to 1997, but the
analysts did not use an adequate treatment and control group methodology, so that it is not clear whether
the good results obtained for the program are due to the self-selection of the participants into the program.
Still, the evidence available at this stage on the program is encouraging.

The large impact of education on per capita income and poverty justifies the implementation of programs
such as Mexico's PROGRESA. Although a majority of the funds in the program are devoted to stipends
for poor rural children in primary and secondary school, the program integrates education interventions
with health and nutrition interventions. The program started in 1997,. and it now covers 2.6 million
families, which represents 4 out of every 5 families in extreme poverty in rural areas and 14 percent of
Mexico's population. The results of an evaluation conducted by PROGRESA staff and the International
Food Policy Research Institute are encouraging. Female enrollment rate in secondary-level schools
increased, and overall school attendance also increased, on average by one year, which should translate in
future gains in labor income when the children reach adulthood. The program also improved health
outcomes, and reduced morbidity rates among children 0 to 2 years of age.

The fact that unemployment and underemployment can severely affect income also provides a
justification for workfare and training programs which function in part like safety nets. Trabajar in
Argentina is one example of a workfare program that works through public works. In this program,
projects are identified by local governments, NGOs and community groups, and can provide employment
for no more than 100 days per participant. Project proposals are reviewed by a regional committee, and
projects with higher poverty and employment impacts are favored. Workers hired by the project are paid
by the Government, specifically the Ministry of Labor. The other costs are financed by local authorities.
Example of eligible projects include the construction or repair of schools, health facilities, basic sanitation
facilities, small roads and bridges, community kitchens and centers, and small dams and canals. The
projects are often limited to poor areas as identified by a poverty map. Wages are set, at low levels, so
that the workers have an incentive to return to private sector jobs when these are available. Thus, the
program involves self-targeting apart from geographic targeting.

28



C. IN THE ALTIPLANO, THE RURAL POOR MAY BE CONFRONTED TO DECLINING PRODUCTIVITY 10

2.17.According to farmer's perceptions, rural productivity has been declining in the Altiplano in
the 1990s. Using focus groups (123 groups in 40 communities) and expert interviews with key
informants, a recent study (Morales Sinchez, 1999) analyzes the perceptions of farm households in the
Altiplano on rural productivity. Overall, the participants in four of every five groups indicate that crop
yields and livestock productivity have been decreasing over the last ten years (Table 2.13). The same
proportion of focus groups indicate that they have to put in more labor today than ten years ago in order to
make a living, and this is observed for both crops and livestock. The farmers also indicate that they own
less animals per family today than ten years ago. In most cases, the opinions of the rich are similar to
those of the poor, and the opinion of men are similar to those of women. Caution has to be exercised in
interpreting these results, because the farmer's opinions may reflect in part a tendency towards pessimism
in the population of the Altiplano. Still, the opinion of farmers on their ability to be productive in
agriculture is problematic because despite the importance of non-farm activities in some areas, farming
remains the key to livelihood. When asked about the causes of declining crop yields (not shown in table
2.13), a majority of the farmers (51 percent) mention the decrease in fertility of soils. One focus group
out of four mentions the shortage of water. Plant diseases are mentioned by 14 percent of the focus
groups, and another 10 percent cite other reasons. As to the causes of the decline in livestock
productivity, two thirds of the focus groups (68 percent) mention the shortage of feed for livestock. The
other causes mentioned are diseases and animal mortality (14 percent), lack of water (9 percent), and
other causes (9 percent).

Table 2.13: Perceived changes in rural productivity in the 1990s, focus groups (percentages)
Crops Livestock

Change in labor
Change in Change in labor Change in Change in number needed for

productivity needed for crops productivity of animals owned livestock

- + - = + - = + - =v+- = +
Rich 71 4 25 4 7 89 60 20 20 80 0 20 0 0 100
Poor 93 3 3 4 7 89 60 20 20 100 0 0 0 0 100
Men 82 4 14 4 7 89 60 20 20 90 0 10 0 0 100
Women 81 0 19 7 12 81 100 0 0 78 22 0 11 22 67
All 82 2 16 5 9 86 79 10 11 84 11 5 5 11 84
Source: Morales Sanchez (1999). The signs -, =, and + indicate respectively a decrease, no change, and an increase.

2.18.The farmers cite a number of climatic, demographic, and environmental factors as being at the
source of their current difficulties. When asked to identify broad underlying trends affecting rural
productivity, the farmers indicate that climatic, demographic, and environmental factors are at work. As
indicated in table 2.14, in most areas, a very large majority of focus groups (if not all of them) suggest
that temperatures have been rising and rainfall has been decreasing. Together with the demographic
pressure yielding smaller farming plots, these climatic factors have forced farmers to shorter fallow time,
and in turn, the need to raise agriculture production has led to less vegetation cover. According to some
experts cited in the city, 55 percent of the Andean surface area is now at risk of desertification.

10
In this section on rural poverty, we review a World Bank study on agricultural (crop and non-crop) productivity in

the Altiplano. It should be emphasized however that there is no strict correspondence between the rural and the
agricultural. For example, non-farm activities represent an important source of income for the rural poor. More
work is needed in order to think about a strategy for rural development in Bolivia.
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Table 2.14: Causes of perceived drop in rural productivity in the 1990s, focus groups (percentages)

Rising Lower Increase in Smaller Shorter Les
temperatures rainfall population farming plots fallow time vegetationcover

Dry Puna 83 100 67 100 83 100
Humid Puna 100 83 100 83 100 100
Cabeceras 100 67 67 100 67 100
Yungas 100 33 100 100 No data 100
High valleys 83 92 75 100 92 100
Hot valleys 70 90 40 100 80 100
Average 85 85 70 98 86 100
Source: Morales Sanchez (1999).

2.19.For every farmer group that has been able to enhance its productivity through technological
innovation, there are four groups who have not been successful. Farmer groups can be divided in two

categories according to whether or not they were successful in avoiding a drop in rural productivity.

* Successful farmers: One of every five groups declares having been able to improve productivity.
Technological innovation was cited as the key for progress by 82 percent of the participants. Among
the innovations adopted for crops, one can cite supplementary fertilizing, the use of selected seeds
and new varieties, and the use of phytosanitary treatment. Innovations adopted for livestock

production include devoting more time to the care of animals, growing forage crops and

supplementary feed, using new husbandry practices such as medication and vaccines, and introducing
dairy cattle. The farmers who have been successful tend to be richer, have more irrigated land, and
have better access to markets. These farmers are also able to take advantage of development projects

implemented by NGOs and other organizations (half of the farmers attribute their success to

development projects).
* Farmers with decreasing productivit: For the vast majority of farmers who feel that their

productivity has decreased, the coping strategy has mainly been to do more of the same, i.e. to expand

the area under cultivation. Seasonal migration, a change in the main crop cultivated, and a
participation in non-farm activity in order to generate more income have also been used as coping

mechanisms. Development projects have had little positive impact on those farmers, which is all the
more damaging when one realizes that less successful farmers located in more remote areas also have

less access to projects (the number of projects in a community is strongly correlated with the

accessibility of the community, which suggests that poorer and more remote communities do not
receive as much help).

2.20.In terms of policy implications, the above study suggests that more needs to be done so that
projects can be locally based and focused on the key productivity issues faced by farmers. Out of
265 development projects taken into account in the study, of which half were supposed to raise
productivity, only 17 percent succeeded in doing so according to the farmers, and these projects were

located mainly in better endowed and more accessible areas. The lack of success of many projects

implies that poorer farmers have not been able to break out of a perceived vicious cycle whereby the
demographic and climatic pressures lead to environmental degradation and lower productivity. In order

to improve the impact of development projects, the study suggest that the projects be a) designed in a

comprehensive way (so as to tackle at once the various factors affecting productivity); b) focused on the

central productivity issues faced by the farmers (which may differ from one area to another); and c)

implemented with the participation of the farmers (90 percent of the projects identified by the study had
no or little involvement from locals). Of course, the rural sector should not be equated to the agricultural

sector, and non-farm employment and earnings remain important to help households emerge from

poverty.
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2.21.To conclude, the determinants of poverty are complex. Hence no single policy will function as
a magic bullet. Given the multiplicity of variables affecting per capita income and wages, it would be
mistaken to believe that the problem of poverty can be solved with a few "magic bullets". The issues are
even more complex than suggested above when the multidimensional nature of the living conditions of
the poor (i.e., non-monetary dimensions of well-being) is taken into account. While this has been
recognized in Bolivia's Poverty Reduction Strategy Paper, more work will be needed in the future to
identify the many trade-offs explicit or implicit in the country's strategy for poverty reduction.
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CHAPTER III: NON-MONETARY MICATORS AND PRIORITIES OF THE POOR

A. NON-MONETARY INDICES OF WELL-BEING HAVE IMPROVED MORE THAN INCOME POVERTY I I

3.1.A first non-monetary indicator of well-being is Bolivia's index of unsatisfied basic needs.
Bolivia's method for measuring unsatisfied basic needs (Necesidades Basicas Insatisfechas, NBI
hereafter) is described in Mapa de Pobreza: Una Guia para la Accion Social (Republica de Bolivia, 1993;
see also INE-LTDAPE-CENSO 2001, 2002 for an update). As explained in Appendix (section MA.6), the
NBI is computed as the average of four separate sub-indices for housing, sanitation, education, and
health. These four sub-indices are themselves computed as follows:
" Housing: The index for housing is a straight average of sub-indices for the quality of housing

materials and the extent of crowding. The quality of housing materials is itself a straight average of
separate indices computed for floors, walls, and the roof.

" Basic infrastructure services: The index for basic infrastructure services is the straight average of sub-
indices for sanitation and energy. The sub-index for sanitation is itself a straight average of sub-
indices for water and sanitation, and similarly, the sub-index for energy is a straight average of sub-
indices for access to electricity and the cooking fuel used by the household.

" Education: The index for education is the straight average at the household level of each individual's
educational lag. The educational lag for each individual is one minus the educational attainment for
the individual, which itself depends on the individual's number of years of schooling, whether or not
the individual attends school, and whether or not the individual is literate.

" Health: The index for health is one minus a variable that measures whether the household has access
to health services, and if it does, to what type of services the household relies on.

The overall NBI (straight average of the indices for housing, basic services, education, and health) is used
to estimate poverty by considering as poor all households with a NBI index value above 0. 1.

3.2. In Bolivia as in many other Latin American countries, more progress has been achieved
towards meeting unsatisfied basic needs than towards reducing poverty. From 1976 to 1992, it was
found that the NBI-based share of poor households in the total number of households decreased from
85..5 percent to 70.9 percent nationally. From 1992 to 2001, this share decreased further to 58.6 percent.
In urban areas, over the last decade the NBI-based headcount index decreased from 53.1 percent to 35.0
percent, but in rural areas, it decreased only from 95.3 to 90.8 percent. Thus while progress has been
achieved since 1992, this has taken place mainly in urban areas, while the needs (and the cost of fulfilling
these needs) are larger in rural areas. Education and health are the areas that improved the most. Sanit.ary
and energy services follow. Less progress has probably been achieved for housing, but this was to be
expected since this area is less subject-to direct Government intervention (the households decide which
material they use, and how many people will live in the home, while the provision of basic services such
as education, health, and electricity are more directly the result of government interventions).
Interestingly, NBI figures have also been computed for 1997 and 1999 using the household surveys.
Apparently, because survey based NBI measures are more optimistic than census based measures, there is
some indication that the surveys may not reach the poorest. This is not a surprise: in developing as well
as developed countries, it is typically more difficult to reach the poorest of the poor in a survey than in a
census. But it has implications for potential underestimation of poverty measures obtained from surveys.

11 In this section, we discuss changes in broad multidimentional indicators of well-being such as the NBI and the
HDI indices (see text for definitions). More detailed work on education and health indicators is given in chapter 4.
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Table 3.1: Share of the population poor according to unmet basic needs (NBI), 2001 census

Overall Housing House Sanitary Energy Education Health
NBI index materials crowding services services

National 58.6 39.1 70.8 58.0 43.7 52.5 37.9

Urban 39.0 15.6 68.9 44.3 14.1 36.5 31.0
Rural 30.8 75.7 76.3 78.9 91.2 70.3 54.5
Source: INE-UDAPE-CENSO 2001 (2002).

3.3. A second broad non-monetary indicator of well-being is UNDP's Human Development Index

(HDI). The HDI is a weighted sum of three indices based themselves on underlying indicators. The three

underlying indicators deal with life expectancy, educational attainment, and per capita income. Because

per capita income is included in the HDI, the HDI is a mixed indicator rather than a purely non-monetary

measure of well-being. Denoting by X the value of any one of the three underlying indicators, the

corresponding index is computed using a formula taking into account the actual value of the indicator and

fixed minimum and maximum values. For any given country, the indices are computed as Index =

(Actual X - Minimum X)/(Maximum X - Minimum X.) This formula is such that for each country, the

value of the indices is between zero and one. The higher the value for the index, the better the

performance of the country. The indicators and corresponding indices are:
* Life expectancy: The maximum and minimum values are set at respectively 85 and 25 years;

* Educational attainment: The index is a weighted average of two components. The first component is

the adult literacy rate index for which the minimum and maximum values are 0 and 100 percent. The

second component is the combined gross enrolment ratio index for primary, secondary, and tertiary

education, with minimum and maximum values also fixed at 0 and 100 percent. In the HDI

calculation, the adult literacy index and the combined gross enrolment ratio index are given equal

weight, so that the educational attainment index is simply the arithmetic mean of its two components.

* Per capita income: The index is based on the logarithm of real per capita GDP measured using

Purchasing Power Parity values in U.S. dollars, with the minimum and maximum values set at

log(100) and log(40,000.) According to UNDP, income enters into the HDI as a proxy for a decent

standard of living, i.e. a proxy for "the dimensions of human development not reflected in a long and
healthy life and in knowledge." It is worth noting that the way in which income enters in the HDI

index has been modified for the UNDP's 1999 report and subsequent reports.
The HDI index is then obtained as the straight arithmetic mean of the above three indices. Real GDP, life

expectancy, and educational attainment are thus given equal weights of one third in the HDI.

3.4. Progress has been achieved by Bolivia in terms of raising the level of the HDI, but this level

remains below expectations given the GDP per capita of the country. Table 3.2 provides the trend in

human development in Bolivia and selected other countries between 1980 and 1999, using data from the

Human Development Report 2001. Bolivia is compared to other countries that participate in the HIPC

debt relief initiative (Honduras, Guyana, and Nicaragua). Bolivia has improved its HDI, from 0.546 in

1980 to 0.648 in 1999, and the performance of the country is broadly similar to that of other PRSP

countries. However, Bolivia seems to be performing less well in health, as measured by life expectancy.

The weaker performance in health, as compared to education for example, is confirmed by other findings

in this report (see chapter 4). The comparatively poor showing of Bolivia on health may be due in part to

the impact of cultural and geographic conditions for the population living in the Altiplano.
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Table 3.2: Trend in Human Development Index and comparison with PRSP countries, 1980-1999
PRSP countries in Latin America

BO HO GUY NI All
HDI index

1980 0.546 0.565 0.681 0.580 0.593
1990 0.596 0.614 0.676 0.596 0.621
1999 0.648 0.634 0.704 0.635 0.655

Components of 1999 HDI
Life expectancy at birth 62.0 65.7 63.3 68.1 64.8
Adult literacy rate 85.0 74.0 98.4 68.2 81.4
Combined gross enrollment 70 61 66 63 65
Real GDP per capita 2,355 2,340 3,640 2,279 2654
Life expectancy index 0.62 0.68 0.64 0.72 0.67
Education index 0.80 0.70 0.87 0.66 0.76
GDP index 0.53 0.53 0.60 0.52 0.55
HDI and GDP ranking
GDP ranking 104 107 93 106 103
HDI ranking 111 112 93 113 107
GDP-HDI ranking 7 5 0 7 5
Source: UNDP (2001). HO = Honduras; BO= Bolivia; GUY = Guyana; NI = Nicaragua.

B. POVERTY CAN BE REDUCED BY ACCESS TO BASIC INFRASTRUCTURE SERVICES

3.5. Despite progress, many among the rural poor still lack access to basic infrastructure services.
Tables 3.3 and 3.4 provide statistics on access to basic infrastructure services by geographic area. As in
chapter 2, the first area consists of large cities (the capitals of Bolivia's nine departments plus the city of
El Alto adjacent to the capital of La Paz.) The second area consists of smaller cities, which represent all
urban areas apart from the ten large cities. The third area consists of all rural areas. The households are
ranked according to income decile (with the deciles computed at the national level, so that the number of
households in each decile in any one of the three areas is not necessarily the same).
* Electricity: in large cities, even the poorest have access to electricity (but it may of course be that the

survey is not fully representative of the poorest areas in large cities, such as slums and favellas.) The
access rate remains very high in small cities for all income groups according to the data available.
Even for the households in the bottom decile, the access rate is almost at 80 to 90 percent, depending
on the survey. This is in sharp contrast with the access rates in rural areas, where the probability of
access reaches 50 percent only in the richer income deciles. Nationally, because of the weight of
rural areas, only about two thirds of the population have access to electricity.

* Water: Similar differences are observed between areas for access to water. In the main cities, a large
majority of households have access to public pipe water either in the house (for richer households) or
in the property (for poorer.households). This remains true in smaller urban areas, with a higher share
of access through a pipe connection in the property, but not in the house. In rural areas by contrast,
especially among the poor, many still must go to a river or a lake to have access to water.
Independently of issues of quality, this means that the opportunity cost (i.e. the loss of time) of
fetching water is higher for the poor than for the rich.

* Sanitary installation: Many households still lack access to sanitary installations, including among the
poor in large cities, even if the situation there is better than in other urban areas and rural areas. In the
poorest decile in rural areas, 80 percent of the population does not have any sanitary installation.

* Differences between areas: Apart from differences between levels of income, as already mentioned,
the differences between areas tend to be large. This is not surprising given the network nature of
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many services (water and electricity). While additional efforts should be made to improve access in
rural areas, the difficult question is where to stop, given that the cost of reaching the households who
are not connected increases with the improvement in connection rates. For example, is it worthwhile
to connect at high cost very poor households in the Altiplano to some service, or is it better to let
forces such as migration help in solving the issue over time? These issues are difficult to analyze, but
there is no doubt that they deserve additional analytical work.
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Table 3.3: Access to basic infrastructure services by income group (decile) and area, 1997
1 2 3 4 5 6 7 8 9 10

Main Cities

Electricity 89.47 98.88 96.79 98.65 97.51 97.42 98.80 98.11 98.98 99.33

Access to water

Public pipe in house 10.62 11.33 15.72 13.20 16.99 23.49 29.00 34.48 55.36 75.88

Public pipe in propriety 75.31 65.65 73.72 74.49 68.26 62.52 59.24 55.64 41.22 21.73

Public pipe outside 11.00 10.38 7.16 5.71 9.26 6.49 5.87 5.71 0.21 0.18

Water delivery vehicle 2.78 4.76 0.97 4.65 3.60 4.83 4.13 2.09 1.86 0.81

Well 0.00 2.42 1.11 1.33 0.29 2.67 0.86 1.23 1.08 0.87

River, lake 0.00 0.99 0.33 0.33 0.80 0.00 0.20 0.02 0.00 0.08

Other 0.28 4.47 0.98 0.30 0.80 0.00 0.70 0.82 0.26 0.45

Sanitary installation

Without 28.77 42.07 25.30 30.17 28.89 27.89 18.31 12.72 6.00 2.67

Piped connection 42.98 39.23 46.99 43.91 37.87 46.89 49.35 50.57 60.20 74.85

Septic tank 10.56 8.71 9.87 16.17 15.42 9.81 11.60 17.13 20.66 17.68

Hole 17.69 9.99 17.84 9.75 17.83 15.41 20.74 19.59 13.13 4.80

Other urban areas

Electricity 79.52 78.94 85.64 86.96 88.42 87.83 92.09 89.65 94.85 99.43

Access to water

Public pipe in house 11.75 7.98 13.20 4.36 15.05 12.82 15.93 17.67 29.84 46.13

Public pipe in propriety 63.41 68.19 63.27 72.88 69.67 72.30 69.56 65.69 60.04 44.20

Public pipe outside 3.53 8.80 10.39 8.10 6.05 4.32 2.96 6.79 2.06 3.15

Water delivery vehicle 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Well 7.33 8.52 8.93 13.83 8.09 7.67 10.97 7.85 6.89 6.31

River, lake 12.40 0.00 0.24 0.83 0.46 2.40 0.00 0.68 0.00 0.00

Other 1.59 6.50 3.96 0.00 0.68 0.48 0.57 1.33 1.17 0.21

Sanitary installation
Without 64.89 49.78 37.02 35.45 30.64 32.15 21.19 20.27 21.75 9.97

Piped connection 15.03 17.40 16.67 17.01 15.85 17.64 20.93 26.54 32.21 41.70

Septic tank 4.12 6.30 3.59 7.67 11.67 11.91 17.01 14.98 21.96 30.67

Hole 15.96 26.52 42.73 39.87 41.84 38.30 40.87 38.20 24.08 17.67

Rural areas

Electricity 9.32 18.04 19.08 31.86 36.47 34.53 37.86 43.85 51.16 65.25

Access to water

Public pipe in house 0.20 1.20 0.28 3.31 1.06 5.95 1.14 4.17 4.40 11.48

Public pipe in propriety 18.01 22.99 22.42 28.37 32.43 30.73 41.84 40.83 47.00 42.26

Public pipe outside 7.94 8.08 6.97 7.17 8.43 12.73 4.21 9.20 5.18 4.96

Water delivery vehicle 0.00 0.00 0.00 0.65 0.62 0.00 1.20 0.00 0.85 1.68

Well 19.51 18.39 31.76 21.68 27.44 25.08 33.86 25.08 22.05 21.87

River, lake 52.98 47.71 36.80 35.73 28.23 23.44 15.41 19.14 19.18 12.74

Other 1.36 1.63 1.77 3.09 1.80 2.07 2.33 1.58 1.34 5.00

Sanitary installation

Without 78.93 76.40 68.09 72.01 66.32 57.80 55.57 45.50 40.04 25.02

Piped connection 0.59 1.10 1.09 1.17' 1.18 0.80 2.19 7.00 2.60 12.02

Septic tank 0.50 1.13 1.08 4.44 3.26 6.66 6.36 6.26 11.66 24.02

Hole 19.98 21.38 29.74 22.38 29.24 34.73 35.87 41.25 45.70 38.94

Source: Own estimates.
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Table 3.4: Access to basic infrastructure services by income group (decile) and area, 1999
1 2 3 4 5 6 7 8 9 10

Main Cities
Electricity 100.00 99.25 100.00 98.57 95.76 97.66 96.83 99.42 99.54 99.99
Access to water
Piped water in house 98.98 95.04 95.72 95.09 90.78 84.72 88.81 93.60 96.46 98.51
Public pipe 0.00 0.75 2.49 1.43 2.66 2.94 3.70 0.77 1.54 0.00
Well 1.02 0.44 0.82 0.00 2.37 3.81 j.67 0.01 0.01 0.74
River or lake 0.00 3.78 0.00 0.00 0.00 2.66 1.15 0.00 0.18 0.00
Other 0.00 0.00 0.97 3.49 4.18 5.87 2.66 5.62 1.81 0.75
Sanitary installation
Without 13.92 35.77 24.04 12.12 16.54 19.09 14.76 6.45 6.12 2.25
Piped connection 83.29 58.39 45.40 47.92 53.39 50.46 51.40 50.99 58.90 65.01
Septic tank 1.77 1.59 5.22 8.48 8.43 8.30 14.46 19.77 18.79 17.31
Hole 1.02 4.24 25.34 31.48 21.64 22.16 19.38 22.79 16.19 15.44

Other urban areas
Electricity 89.05 94.16 95.07 95.34 96.11 98.68 90.00 99.33 98.45 100.00
Access to water
Public pipe in house 59.68 63.15 74.63 61.76 79.38 84.93 84.36 83.60 81.15 85.13
Public pipe in propriety 3.15 8.59 0.00 23.84 1.86 0.00 0.00 2.84 4.55 0.00
Public pipe outside 7.93 11.47 21.26 8.31 18.77 13.67 12.96 10.66 8.42 14.87
Water delivery vehicle 29.24 16.78 4.11 3.91 0.00 1.41 2.67 2.90 5.39 0.00
Well 0.00 0.00 0.00 2.18 0.00 0.00 0.00 0.00 0.49 0.00
Sanitary installation
Without 41.86 26.13 22.29 12.95 25.81 14.31 20.39 9.83 12.40 2.51
Piped connection 4.71 16.76 24.58 13.10 23.98 19.80 10.60 38.69 40.64 50.86
Septic tank 19.10 2.59 3.24 11.52 7.70 16.20 29.97 12.10 21.10 18.27
Hole 34.33 54.51 49.89 62.43 42.51 49.70 39.04 39.38 25.87 28.37

Rural areas
Electricity 4.79 11.71 26.19 31.82 37.98 36.96 53.95 57.46 66.64 46.17
Access to water
Public pipe in house 13.36 19.12 19.96 23.99 32.23 24.63 24.86 34.04 53.89 48.46
Public pipe in propriety 9.64 6.16 13.27 11.08 7.53 11.95 12.29 1.75 1.92 16.37
Public pipe outside 22.38 26.58 33.69 28.67 21.03 25.38 22.80 26.29 11.70 10.89
Water delivery vehicle 53.02 45.67 31.74 35.41 37.95 33.93 39.32 34.97 31.77 24.28
Well 1.59 2.48 1.34 0.84 1.26 4.10 0.73 2.95 0.72 0.00
Sanitary installation
Without 86.64 79.22 74.41 59.21 57.80 42.28 37.72 39.16 28.64 40.91
Piped connection 0.00 0.00 1.25 0.00 1.32 0.50 0.65 0.00 5.23 16.65
Septic tank 0.00 2.92 1.14 3.65 6.00 3.76 6.93 6.34 11.52 10.80
Hole 13.36 17.86 23.20 37.13 34.87 53.46 54.69 54.50 54.61 31.63
Source: Own estimates.
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3.6. Simple methods can be used to assess the impact on poverty of policies promoting access to
basic infrastructure services for the poor. Traditionally, poverty measures and access to basic
infrastructure services have been presented as alternative measures of well-being, as if there was no
common metric through which the impact on poverty of access to basic services could be measured. Yet
the poverty reduction impact of basic services can be measured by estimating the gain in the implicit
rental value of owner-occupied houses when access to a basic infrastructure service is provided. This
gain can then be added to the income of the household in order to have a rough measure of the impact on
poverty of access. To estimate the gain in rental value due to access to basic services, we use hedonic
semi-log rental regressions with the logarithm of the rent (for those households paying rent) depending on
the characteristics of the house and its location. Using the parameter estimates from the regressions, the
impact of an electricity connection on the rent for those who pay a rent (and on the imputed rental value
of the house for those who do not pay a rent) can then be computed as the expected percentage increase in
the rent paid. Table 3.5 gives the coefficient estimates in the rental regressions for the access to
electricity, water (pipe water within the house), and sanitary installations ("alcantarilla"). Below, we use
these estimates to simulate the impact of access to basic services on income and povertyl 2

Table 3.5: Percentage increase in rent due to electricity, water and sanitary installation, 1998-99
March 99 November 1999

(large cities only) (National)
Access to electricity (ENEE) NS (11.65) 28.43
Access to water inside the house 43.13 30.66
Piped sanitary installation 10.40 45.46
Source: Own estimates.

3.7. The value of access to electricity, water, or sanitation can reach up to 12 Bolivianos per month
per capita for poor households in Bolivia. In a semi-log regression setting, the impact of access to basic
services will be proportional to the expected rent computed using all housing characteristics except the
services. For example, the value of access to electricity is going to be larger for the non-poor (who pay
higher rents) than for the poor. In relative terms however, when compared with the level of per capita
income of the households, the impact of access to electricity may be higher. for the non-poor than for the
poor. Table3.6 provides income levels and expected rents by income quintile using the March and
November 1999 surveys. All figures are given first at the household level, and then per capita (thus the
rent and the income are divided by the household size). At the household level, the value of access to
basic services is computed as the parameter (3 times the expected rent without access. In March 1999 for
example, if we consider as being poor those households in the bottom three quintiles, the value of access
to electricity, water, and sanitary installations can reach up to 12 Bolivianos per capita per month. In
absolute terms, the value of access is higher for the rich than for the poor (because the rich have higher
expected rents), and this is consistent with the fact that the willingness to pay for these services is higher

12 There are two important caveats in using the hedonic method for assessing the value of a connection, and both
caveats may reduce the actual value of a connection. First, for those households who are tenants and pay a rent, the
method may not apply simply because the value of a connection is a benefit for the owner rather than for the tenant.
In a competitive rental market, an owner may increase the rent after receiving a connection, in which case the tenant
(who is more likely to be poor than the owner) has no gain of its own. In practice however, especially in poor rural
areas, a good number of the poor are owners, even if their house is very modest. Second, for owners, while the
value of a connection is received at once at the time of connection, the benefit is continuous. In other words, one
could compute the one-shot value of the connection as the discounted stream over time of its benefits, and this one-
shot value could be realized if the owner were to sell its house and move. At the same time, if the price of electricity
includes a fixed term, this fixed term may have been computed so as to offset the cost of the connection for the
utility over time. In this case, there is no additional benefit from the connection, apart from the fact that there is no
more rationing for the household for that good. Thus, if the fixed term of the tariff structure is taken into account,
the value of the connection is likely to be lower than what has been estimated.
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among the rich than among the poor. But in relative terms, as a percentage of the income of the people,
the value of access to basic infrastructure services is higher for the poor than for the rich.

Table 3.6: Estimating the value of access to basic infrastructure services by income quintile, 1999
Household level Per capita

1 2 3 4 5 1 2 3 4 5
March 1999, large cities

Electricity
Income 607.45 1234.48 2098.83 2523.35 7506.82 90.30 187.16 327.67 524.72 1339.04
Rent w/o access 80.46 96.99 111.96 120.82 220.82 15.73 16.94 21.49 32.10 44.85
Rent with access 90.40 108.97 125.79 135.75 177.74 17.68 19.03 24.15 36.06 50.39
Gain from access 9.94 11.98 13.83 14.93 27.28 1.94 2.09 2.66 3.97 5.54
Gain/income 2.28 1.09 0.84 0.79 0.54 2.28 1.09 0.84 0.79 0.54
Water
Income 588.71 1259.65 1791.37 2658.32 8472.36 92.72 203.11 314.68 524.36 2084.18
Rent w/o access 92.08 116.10 127.74 151.89 173.86 17.35 21.55 26.04 34.79 54.28
Rent with access 141.75 178.72 196.64 233.81 267.63 26.70 33.17 40.08 53.55 83.55
Gain from access 49.66 62.62 68.89 81.92 93.77 9.36 11.62 14.04 18.76 29.27
Gain/income 11.86 5.73 4.51 3.58 2.47 11.86 5.73 4.51 3.58 2.47
Sanitary
Income 595.81 1240.41 1760.92 2554.74 6336.38 94.45 206.37 320.47 522.01 1440.60
Rent w/o access 101.65 127.29 165.40 195.43 304.93 18.83 23.64 33.74 44.33 74.13
Rent with access 112.79 141.25 183.53 216.86 338.37 20.89 26.23 37.44 49.19 82.26
Gain from access 11.14 13.96 18.13 21.43 33.43 2.06 2.59 3.70 4.86 8.13
Gain/income 2.40 1.27 1.16 0.93 0.73 2.40 1.27 1.16 0.93 0.73

November 1999, national
Electricity
Income 333.97 677.91 981.89 1577.36 1849.63 55.87 123.37 214.64 353.54 826.02
Rent w/o access 19.86 27.93 38.76 52.25 46.54 3.70 5.71 9.64 13.25 26.75
Rent with access 26.39 37.11 51.50 69.44 61.85 4.91 7.59 12.81 17.61 35.55
Gain from access 6.53 9.18 12.75 17.18 15.31 1.22 1.88 3.17 4.36 8.80
Gain/income 2.47 1.52 1.50 1.24 1.23 2.47 1.52 1.50 1.24 1.23
Water
Income 334.70 721.08 1146.56 1617.13 2987.62 55.63 124.95 218.53 361.35 765.00
Rent w/o access 27.56 43.34 51.92 92.83 132.82 4.78 7.80 11.38 22.18 37.98
Rent with access 37.44 58.89 70.54 126.13 180.47 6.50 10.60 15.46 30.14 51.61
Gain from access 9.89 15.55 18.62 33.30 47.65 1.72 2.80 4.08 7.96 13.62
Gain/income 3.44 2.21 1.89 2.20 1.87 3.44 2.21 1.89 2.20 1.87
Sanitary
Income 344.80 725.47 1248.31 1894.30 3904.08 57.07 125.29 219.53 363.49 874.36
Rent w/o access 38.04 65.36 93.22 144.43 348.75 6.80 11.37 17.60 29.83. 81.44
Rent with access 57.65 97.34 138.55 213.39 510.47 10.33 17.01 26.22 44.13 119.59
Gain from access 19.61 31.98 45.33 68.95 161.72 3.53 5.63 8.62 14.30 38.15
Gain/income 11.07 4.49 3.94 3.90 4.63 11.07 4.49 3.94 3.90 4.63
Source: Own estimates.
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Table 3.7: Reduction in poverty with universal access to basic infrastructure services, 1998
Whole sample Households without access

Without With Percentage Without With Percentage
access access change access access change

March 1999, lar ge cities
Universal access to electricity
Headcount, extreme poverty 22.83 22.79 -0.17 50.37 48.88 -2.98
Poverty gap, extreme poverty 8.83 8.82 -0.16 19.49 18.94 -2.80
Squared poverty gap, extreme poverty 5.05 5.04 -0.23 11.47 11.02 -3.91
Headcount, poverty 50.57 50.53 -0.08 79.46 77.96 -1.89
Poverty gap, poverty 22.03 22.02 -0.06 41.15 40.66 -1.21
Squared poverty gap, poverty 12.83 12.82 -0.10 26.76 26.26 -1.85
Universal water within the home
Headcount, extreme poverty 22.83 22.54 -1.27 40.07 37.21 -7.12
Poverty gap, extreme poverty 8.83 8.62 -2.35 16.09 14.05 -12.68
Squared poverty gap, extreme poverty 5.05 4.90 -3.11 9.13 7.58 -16.95
Headcount, poverty 50.57 50.32 -0.49 75.55 73.11 -3.23
Poverty gap, poverty 22.03 21.78 -1.13 36.68 34.23 -6.67
Squared poverty gap, poverty 12.83 12.61 -1.69 22.64 20.51 -9.43
Universal piped sanitary installation
Headcount, extreme poverty 22.83 22.67 -0.68 30.25 29.77 -1.58
Poverty gap, extreme poverty 8.83 8.71 -1.37 11.93 11.56 -3.09
Squared poverty gap, extreme poverty 5.05 4.96 -1.89 6.75 6.46 -4.34
Headcount, poverty 50.57 50.28 -0.58 65.54 64.64 -1.37
Poverty gap, poverty 22.03 21.86 -0.76 29.06 28.54 -1.77
Squared poverty gap, poverty 12.83 12.69 -1.06 17.10 16.69 -2.43

November 1999, national
Universal access to electricity
Headcount, extreme poverty 36.82 36.63 -0.53 66.81 66.13 -1.02
Poverty gap, extreme poverty 15.40 15.21 -1.24 31.30 30.64 -2.11
Squared poverty gap, extreme poverty 8.68 8.52 -1.85 18.16 17.61 -3.06
Headcount, poverty 62.72 62.59 -0.21 87.34 86.87 -0.53
Poverty gap, poverty 31.15 30.97 -0.57 51.70 51.08 -1.18
Squared poverty gap, poverty 19.38 19.20 -0.92 35.15 34.53 -1.75
Universal water within the home
Headcount, extreme poverty 36.82 36.39 -1.18 59.82 58.51 -2.19
Poverty gap, extreme poverty 15.40 15.12 -1.85 27.05 26.20 -3.16
Squared poverty gap, extreme poverty 8.68 8.45 -2.56 15.62 14.95 -4.28
Headcount, poverty 62.72 62.46 -0.42 81.88 81.08 -0.98
Poverty gap, poverty 31.15 30.88 -0.86 46.75 45.94 -1.73
Squared poverty gap, poverty 19.38 19.12 -1.34 31.24 30.46 -2.50
Universal piped sanitary installation
Headcount, extreme poverty 36.82 35.79 -2.80 48.87 47.15 -3.54
Poverty gap, extreme poverty 15.40 14.57 -5.43 21.06 19.66 -6.64
Squared poverty gap, extreme poverty 8.68 8.06 -7.06 11.77 10.74 -8.72
Headcount, poverty 62.72 61.86 -1.38 76.18 74.73 -1.90
Poverty gap, poverty 31.15 30.23 -2.95 40.17 38.63 -3.83
Squared poverty gap, poverty 19.38 18.55 -4.26 25.59 24.21 -5.40
Source: Own estimates.
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3.8. The results obtained with this methodology are similar to those obtained with more complex
methods. It could well be that our estimate of the value of a connection to electricity is too high. We
have only a limited number of housing characteristic in the regression, so that they may be omitted
variable bias, which in our case would typically result in an over-estimation of the parameters. Still, the
fact that the value of a connection in percentage terms of a household's income is higher for the poor than
for the non-poor is likely to be true even if there is a bias in the parameter estimates. Moreover, the value
of access to the various services in the bottom half of the population is worth up to 5 percent of the
poverty line (and in many cases less than that), and this does not sound unrealistic. Another, more
complex method for estimating the value of access to basic services consists in estimating an Almost
Ideal Demand System (AIDS) with a number of expenditures censored (thus the system has both linear
and tobit regressions). Following this route, it has been found that for Mexico in 1994, the market price
of a connection to electricity had a value of about 2.5 percent of the Mexican poverty line, which is in line
with our own estimates for Bolivia using the simpler hedonic method. A similar range in the value of
access to basic services was found in a poverty study done by the World Bank for Honduras.

3.9.Because the value of basic infrastructure services is not very large, the poverty reduction
brought about through the provision of these services is small, but not insignificant. Table 3.7
provides the reduction in poverty obtained when all those households who lack access to one of the basic
services get access. In large cities as a whole, if access to electricity is provided to all those who do not
have access today, and if our method for valuing access is accepted, the various measures of poverty
reduction are almost unchanged not so much because the value of the access is not large enough, but
rather because the level of access is already very large in Bolivia's main cities. For water, the reduction is
much larger because of a higher value for the connection and a larger share of household without access
within their home. For sanitary installations, we have results falling in between those obtained for
electricity and water. If we consider only the households without access for the poverty comparisons, the
irripact on poverty is larger. [It is important however to mention that in our simulations, (ve do not take
into account dynamic gains from access to basic services, as well as externalities, for example in terms of
health status.]

42



BOX 3.1: ALLOCATING INFRASTRUCTURE FUNDS ON THE BASIS OF NEED: MEXICO'S EXPERIENCE

In Mexico, as noted in the World Bank poverty assessment, allocations for new basic social infrastructure
(which also includes some funds for education and health) are based on need and rely on a formula. The
allocation of funds from the federal entity to states is based on a weighted index of well-being called the
Masa Carencial Municipal (MCM). MCM takes into account five indicators of well-being: the household
per capita income (with a weight equal to 0.462), the average level of education per household (0.125
weight), a measure of the living space (0.239 weight), a measure of the availability of drainage
(0.061weight), and a measure of access to electricity-fuel combustion (0.114 weight). MCM is calculated
first at the household level, then at the municipality level, and finally at the state level. The federal entity
makes the transfers to the states on the basis of the state-level aggregate MCM. Then the allocation is
made from the state to the municipalities along similar lines. States who do not have the necessary
information to apply the formula for their allocations to municipalities may use a simpler rule based on
the arithmetic mean of the shares of the economically active population earning less than two minimum
wages, the adult illiterate population, the population living in houses without drainage, and the population
in houses without electricity. To cushion smaller and/or richer states from their reduction in basic
infrastructure funding, one percent of the funds was allocated to each state equally in 1998. In 1999, each
state still received 0.5 percent of the funds. Thereafter, only the formula will rule.

The formula has increased infrastructure funding for the poorest states. The six poorest states have
increased their share of these transfers from 29 percent in 1988 to 49 percent in 1999. In 2000, with the
elimination of the fixed 0.5 percent share provision, this share will further increase to 54 percent. While
the FAIS formula might be improved by finding a better way to define the weights of the five indicators
on the basis of their elasticities of substitution, the current formulas are probably good enough.
Additional relevant household-level information (such as direct measures of access to education and
health facilities) could be incorporated into the formula, but for policy purposes, the allocation between
states would not be affected much by such improvements because the various indicators are highly
correlated with each other.

What is more important is to find mechanisms to monitor the allocation ot funds within municipalities. In
this respect, the decision to apply similar formulas for the allocation within states is sound. The majority
(90 percent) of funds are transferred to a municipal fund. The rest (10 percent of the relevant budget) goes
into a state municipal fund. This 90/10 repartition is intended to promote responsiveness to local needs
and priorities. Moreover, as of 1998, the allocation formula (or its simpler equivalent) must be used for
the allocation of funds between municipalities so as to ensure redistribution within states as well as
between states. The experience of 1997 during which states could allocate their funds to municipalities as
they wished shows that the imposition of federal rules for within state allocations may be needed. In the
states of Guerrero and Tlaxcala, the allocations between municipalities in 1997 were almost uniform,
without regard for the relative state of deprivation of the municipalities. The changes made to the Law for
fiscal coordination in 1999 should help in focusing resources to poor communities.

One remaining challenge ahead is to design appropriate institutional management and control
mechanisms. Many local governments lack the expertise and personnel to manage the funds, and
resources have not yet been made available to help them increase their operating budgets, hire new staff
or train existing staff, and modernize their administration. Another potential danger lies in the short-term
assignments in the local political system. Municipal elections are held every three years and municipality
Presidents can only serve for one term, which may imperil the continuity of the municipal policy. But on
the other hand, while longer terms or re-election may help for stability, they can also create fiefdoms
when there is no control. Civil society will have a role to play here in ensuring that the
decentralization/devolution be pro-poor.
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C. WHILE THE POOR EMPHASIZE EMPLOYMENT, THEY ALSO VALUE OTHER BENEFITS13

3.10.To improve their well-being, the poor give a priority to employment and economic issues, but
they also talk about infrastructure, basic services, the social sectors, and violence. As part of a
global World Bank research project entitled "Consultation with the Poor", a study was conducted in
Bolivia in 1999 in order to listen to what the poor have to say about their situation (World Bank, 1999a).
The Bolivia study focused on the perception of poverty among the poor, their priorities, the role played by
institutions in their life, and gender relations. It turns out that employment and other economic issues are
at the top of the priorities of the poor. But this does not mean that other issues do not matter. For
example, the poor value infrastructure and basic services, as well as access to education and health.
Issues such as domestic violence and environment protection are also mentioned as affecting well-being.
Table 3.8 gives a synthesis of the responses obtained in the Bolivia study from those living in poor
communities in terms of their own priorities. To classify the information, a typology was created.
"Employment" refers to problems related to the quantity and quality of production, income, wages,
employment, and more generally means for subsistence. "Property Rights" refers to the ownership of
land, plots, and homes. "Infrastructure" refers to roads, bridges, and access ways. "Basic Services" refers
to water, electricity, and sewage. "Education/training" refers to schooling, literacy, knowledge, etc.
"Health" refers to diseases and risk. "Environment" refers to air pollution, water pollution, and
trash/waste management. "Human Rights" refers to domestic violence, discrimination, marginalization,
and decision-making. Finally, "Organization" refers to unity in the community, representation, and
participation. If any of these categories of issues is mentioned as an important problem by the participants
in the study from a community, this is denoted by an "X" in table 3.8.
* Employment and property rights: Employment and other economic issues were considered as

important in all the communities visited for the study, but there were differences in emphasis between
urban and rural areas. As expected, economic stability was identified with employment in urban
areas, while in rural areas economic problems were looked at more in terms of agricultural production
and land issues. Generally, the poor felt that economic conditions have been worsening over time. It
is also worth noting that the communities located in the Altiplano mentioned the climate as a problem
and tended to have the most pessimistic outlook for future economic conditions.

* Infrastructure and basic services: While the poor recognized improvements in access to basic
infrastructure and social services, they continued in some communities to mention these areas as not
being satisfactory. When this was the case, urban communities placed more emphasis on basic
services such as water, electricity and sewage, while rural areas emphasize infrastructure (roads).

* Education, health, and the environment: Traditional sectors related to human development were not
emphasized as much by the poor as economic issues. This does not mean that the poor do not
consider access to, and achievement in education and health as important, but it does suggest that they
have more immediate priorities in terms of having a decent standard of living through better
employment and agricultural production opportunities (investments in human capital tend to take
longer to pay off, especially in the case of education). The emphasis on productive activities can also
be interpreted as suggesting that the poor do not want to rely on handouts from the state. Rather, they
would prefer to stand on their own feet and emerge from poverty through their work.

* Human rights: Personal security emerged as an important issue, at least in urban areas, where it was
closely identified with a lack of well-being. In the urban communities, violence and delinquency
were explicitly identified as problems. In rural areas, the issue of security was brought up in the
context of conflicts over natural resources and worries about diseases. Adult men tended to focus on
economic stability while youth and women emphasized personal security. Many of the poor still view
their communities as safe, but it was felt that insecurity had increased and was deteriorating further.

13 In this section, we review a study on the aspirations of the poor done by the World Bank in this section. Another,
more ambitious and wide-ranging study on the aspirations of Bolivia's population was done by the UNDP (2000).
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* Organization/unity: Social exclusion was not identified as a major problem, but "self-exclusion" was
mentioned. Apparently, some individuals separate themselves from the community when they feel
uncomfortable for religious, economic or cultural reasons. While many people were excluded from
decision-making processes, they tended to view this as part of the "rules of the game." For example,
those who failed to pay their social debts were temporarily excluded. But once these social debts
were fulfilled, they were in principle able to participate again fully in the life of the community.

Table 3.8: Areas where priority actions are needed according to selected poor communities, 1999
Communities located in rural areas Communities located in urban areas

La Sal Santiago Gamas Horenco Bel6n Guadalupe Universitario Pascuas
Employment X X X X X X X X
Property Rights X X X X X X
Infrastructure X X X X
Basic Services X X X X
Education, training X X X
Health X X X X
Environment X X
Human Rights X X X
Organization/unity X X X X
Source: World Bank (1999a).

3.11 .The poor believe that the state should protect basic rights, but they also view social mobility as
an individual or family responsibility rather than the responsibility of the state. The poor tend to see
poverty as a situation that can be escaped only through great effort rather than by a general improvement
in the community or region. Employment is seen as the primary means to social mobility, although there
is also a perception that families should focus on their children instead of the adults. Given that education
is one way to improve one's well-being, the poor believe that opportunities for education should be given
by the state, but ultimately it is still individual effort in gaining a better education that results in
improving one's well-being. Many of the strategies used by the poor to emerge from poverty provide only
short-term improvements in well-being (e.g., extra income from employment as an agricultural labor or a
maid). This is in part because long-term benefits require larger initial investment (e.g., opening a small
business, acquiring training in a field). Another strategy to improve well-being is migration. Many of
those interviewed in urban areas had migrated from rural areas.

3.12.Another finding of the study is that gender roles are changing, women are taking on more
responsibilities, and domestic violence is decreasing, but all this is happening slowly. In the
communities visited, the woman is still seen as the main person in charge of caring for the home and the
children, while the man is seen as the bread winner. If suggested during the conversations, it was
recognized that women actually work more than men, particularly when they have to combine work
outside the house with domestic chores. Moreover, urban women have been assuming some roles
normally reserved for men, and single parent households headed by women have also become more
common. Nevertheless, men remain the main decision makers. While women play a role in making
decisions regarding the family and "domestic" issues, men are responsible for all "public" decisions. At
the community level as well, men are expected to make the decisions. Progressively, women are seen as
having more power now than in the past, and the better education of women is credited for this
evolutions. There is resentment on the part of some men, who see their power to be usurped by women,
though other men view this as a general improvement of the community. Usually, domestic violence was
identified as stemming from men toward women. Abuse from adults toward children was mentioned less
often. Many women attributed problems of domestic violence and crime to the excessive use of alcohol.
But overall, domestic violence was said to be decreasing thanks to changes in attitudes about gender.
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Box 3.2: DOES SOCIAL CAPITAL MATTER FOR POVERTY REDUCTION?

As noted by Cord et al. (1999), recent development thought has emphasized the importance of social
capital, arguing for the synergy between social institutions, public institutions and the market as key
elements for sustainable development. Putman (1993) views social capital as a network of 'horizontal
relations' and norms that permit the undertaking of collective activities. Essential in this perspective is
the mutual confidence or trust (reciprocity between individuals) and the conviction that for achieving
certain objectives, collective action is better than individual action. By facilitating the cooperation
between members of a group, social capital has an effect on the economic productivity of the group and
its members. Social capital involves institutions and organizations. Institutions are procedures and norms
that regulate how certain processes are carried out and how the roles of the different actors are distributed.
Organizations are structures such as executive organs and operational mechanisms and relationships
between individuals and between groups. For Serageldin and Grootaert (1997), social capital also
involves horizontal and vertical social structures that link local organizations to broader social groups, as
well as the 'social and political environment that enables norms to develop and shapes social structure'.
Here social capital can be seen as the social institutions and networks that allow communication and the
mobilization of economic, politic, social and cultural resources. Social capital facilitates a common
conceptualization which permits the undertaking of collective action and makes the expected benefits and
costs for each actor to depend on the actions of others. This also helps individuals and communities to
adapt to new situations. One way or the other, social capital can be considered as a productive asset
because it makes it possible to reach goals that would be impossible to attain otherwise.

Case studies have suggested that social capital may have a significant impact on economic development
when local institutions and organizations act as facilitators of collective action and cooperation. A
dynamic network of organizations and institutions help in reducing transaction costs and improving
community welfare. In Evans' (1997) words, the norms of cooperation and networks of civil engagement
between civil society, public institutions and market mechanisms (or state-society synergy) are catalysts
of development. Econometric work also suggests that social capital has an effect on welfare by raising
income levels and reducing poverty. This has been observed among others by Narayan and Pritchett
(1997) in rural Tanzania, and by Cord and Wodon (2001) in rural Mexico.

In the case of Bolivia as well, several recent studies suggest that social capital may also be important.
* Using a survey conducted in four municipalities (Charagua, Mizque, Tiahuanacu and Vilkla Serrano),

Grootaert and Narayan (2000) suggests that while an overall measure of social capital does not have a
statistically significant positive impact on household level per capita expenditures in Bolivia, sub-
measures of social capital such as the number of memberships and the contributions of households to
community organizations do. The study also suggests that the returns to social capital are higher for
the poor than for the rich. Finally, social capital was also found to have a positive impact on asset
accumulation, access to credit, and collective action.

* Using a survey for the city of El Alto, Gray-Molina et al. (1999) also find a negative correlation
between social capital and the probability of being poor. As is the case for Grootaert and Narayan
(2000), the authors suggest the possibility .of reverse causation, whereby it would be the higher
income of .some households that would enable them to gain higher levels of social capital. The
authors also suggest that it is important to evaluate potential interaction effects between human and
social capital.

* The report on Human Development in Bolivia published by the UNDP (2000, chapter 3) suggests that
there is a positive correlation between the level of institutional development, the existence of a
democratic culture, and the capacity for development at the local level. More broadly, strengthening
Bolivia's institutions should be seen as a key element of any poverty reduction strategy.
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3.13.A third finding is that while there is a great deal of perseverance and will to survive among the
poor, there is also little faith in the ability of the state to improve their conditions. Table 3.9 gives a
synthesis of community responses on the role of various actors in helping them emerge from poverty. To
classify the information gathered, as was the case for the priorities of the poor, a typology was created.
"Mutual Help" refers to internal and informal mechanisms for helping each other (cash loans, sharing of
work and product9, etc.). "Authorities" are the people elected or appointed by the government with a
certain degree of legal or moral authority. "Community-based organizations" or CBOs are grass-roots
organizations representing the inhabitants of a rural community or urban neighborhood. "Churches" are
formal religious organizations. "Committees" are formal or informal groups of people dedicated to a
specific theme or goal. "Municipalities" refer to formally to the geographic unit where officials are
locally and formally elected by popular vote, leading to the selection of a town council and a mayor.
"Government" refers to the representative of Bolivia's central executive power. "NGOs" refers to private
non-profit and non-governmental organizations. "Schools/Posts" refer to the providers of education and
health services operated by the state. "Private" refers to private organization, many of which are
providers of services (e.g., for electricity and water). Given the above typology, it was found that the
poor tend to regard NGOs and churches as more effective in helping them. Still, the poor feel that they
are not receiving enough support from either public or private institutions. The rural poor tend to have
more faith in "traditional" institutions while the urban poor rely more on NGOs and churches. There was
a tendency to judge the performance of institutions according to two criteria: trust and results. The poor
felt that they could participate in, and have influence on their own internal institutions (committees), but
they felt that they had little or no influence in private and non-profit organizations. Even in public and
community-based organizations, where the poor should be able to participate and exert influence, the poor
found their contributions to be limited. In times of crisis, the institution the poor felt they could turn to is
the church. But while the church plays an important role in promoting security and well-being at both the
individual and community level, some also identified it as a source of division.

Table 3.9: Evaluation by the poor of the support provided by a ternative organizations, 1999
Rural Urban

La Sal Santiago Gamas Horenco Belen Guadalupe Universitario Pascuas
+0 - + 0 - +0 -+ 0 -+0 -+ 0- + 0 - + 0 -

Mutual Help X X X X X - - -
Authorities X - - - XX- - - - -

CBOs X X X XX X X X
Churches X X - - - X X X X - - -

Committees X X X X X X X X
Municipality X X X X X X X
Government X X X - - - X X X
NGOs X X X X X X X X
Schools-Posts X X X X X X X X
Private X X - - - - - - IX X X

Source: World Bank (1999a). The people's appraisal of the institutions is classified as positive (+), neutral (0), or negative (-).
An "X" indicates the resulting appraisal. An "-" indicates that that the institution was not mentioned.

3.14.A recent study by UNDP suggests that better local institutions are critical for development. As
noted in the recent Human Development Report by UNDP (2000), the heterogeneity of local communities
makes it difficult for the central government to address local problems efficiently. Also, many national
policies can have a greater impact on the welfare of local communities when they supported by the local
institutions. In the UNDP study, the quality of municipal governments is measured using the Index of
Institutional Development. This index depends on the stability of the Municipal Government, the
administration of public funds, and the participation in projects with other communities. The IDI is
positively correlated with more co-financing from state authorities, a better perception of the Municipal
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Government's work, and a better cooperation between the Municipal Government and other social
institutions in the community. These are, in turn, important for local economic development.

3.15.The multidimensionality of well-being and the difficulty for the state to deliver services
represent a challenge for policy makers. To sum up, the poor associate well-being first with good
employment, earnings, and services (e.g., roads, basic services, education, health, etc.), and then with
happiness, comfort, and trust. Beyond unemployment and/or underemployment, discomfort is associated
with violence, family disintegration, a lack of human rights, and having too many children. The state does
have a responsibility to promote basic rights and well-being, but it is ultimately individual and
community actions that make the largest difference. There are differences between regions and age
groups in the perceptions of what well-being is, or in how it can be attained. Those living in urban areas
tend to focus more on stable jobs and socio-political factors, while rural respondents focus more on land
issues and their children. The adults focus more on material necessities (especially in the case of men),
while younger individuals speak also about spiritual values and necessities such as family support,
understanding and communication. In other words, even though, economic issues emerge as a key
determinants of well-being, well-being is multi-faceted, which represents a challenge for policy makers.
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CHAPTER IV: EDUCATION, NUTRITION, AND HEALTH

A. ENROLLMENT IN PRIMARY SCHOOL HAS IMPROVED, BUT MANY DROP-OUT AND QUALITY IS LOW

4.1. Three ingredients are needed for a good education system: access, quality, and delivery. Here
we focus on access and quality. As discussed in the World Bank's education strategy (Figure 4.1),
access means that the students must be able to go to a school which is not too distant, and that they must
have the means to afford the cost of schooling. Access also means that the children must be ready to
learn, and this is related in part to their nutritional status and early stimulation, particularly during the
ages 0 to 3. Beyond access, if schooling is to be of use for the children, quality is important. Finally,
delivery relates to issues of governance, resources, and evaluation. Here, we focus on access, and
especially on affordability for the poor, as well as on quality.

Figure 4.1: Three Ingredients for a Good Education System

A GOOD EDUCATION SYSTEM

- DELIVERY
Good g'overnance

Adequate resourcs
~Sound evaluation-

4.2. Substantial progress has been achieved in education, but enrollment in secondary school
remains low, there are pockets of low primary school enrollment, and late . Table 4.1 suggests that
enrollment rates in the primary and secondary levels have improved substantially in the 1990s (primary
school lasts for eight years; preschools are in principle attended by student's aged 5 to 6, primary schools
are attended by students aged 7 to 14, and secondary schools are attended by students aged 15 to 18.).
Disparities in education enrollment patterns by gender have also been reduced. Today, while nationally
there is still a small difference in school enrollment between boys and girls, this is mainly due to small
urban areas and rural areas. In department capitals and El Alto, there is no more statistically significant
difference in enrollment by gender. Still, while Bolivia's gross enrollment rate is well above 100 percent
in primary schools, it is much lower in secondary schools. Drop-out rates remain high, and there remain
pockets of low primary school enrollment. Recent research also suggests that late entry is an important
component of educational problems in Bolivia (Urquiola, 2001b). In urban and rural areas, a significant
percentage of 6 and 7 year-olds do not attend school, and these children will later on be prime candidates
for dropping . Making sure that children do enter school at the right age may be key in terms of raising
educational attainment, and it suggests a role for pre-school and Early Child Development interventions.

Table 4.1: Education Sector Indicators--Primary and Secondary Levels, 1990-97
1990 1993 1996 1997

Coverage (in percent) 76.9 81.9 86.5 87.3
Drop-out rate (in percent) 7.2 14.0 9.8 9.8

Retention rate (in percent) 28.7 41.1 45.6 46. 2
Source: Government of Bolivia
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Box 4.1: EDUCATION AND HEALTH ACCOUNT FOR THE BULK OF PUBLIC SOCIAL EXPENDITURES

Public expenditures as a share of GDP have increased in the 1990s, and within total expenditures,
the share of social expenditures has also increased (health and education account for more than 80
percent of social expenditures). The increase in public social spending is positive for poverty
reduction, and it is in part due to the disengagement of the state from productive sectors now
privatized. However, beyond higher spending, Bolivia should also improve the efficiency of
spending. An analysis conducted by Jayasuriya and Wodon (2002) suggests that in comparison
with other countries, Bolivia is relatively efficient in enrolling children in primary school, but
inefficient for improving life expectancy. Even in the case of net primary enrollment, the level of
efficiency of the country is only 81 percent, out of a maximum feasible score of 100 percent.

Total Expenditures as a Social Expenditures as a
Share of GDP Share of Total Expenditures
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In terms of social allocations, the main messages from the Public Expenditure Review by the
World Bank (1999b) are: a) Health expenditures could be increased with better funding for
immunizations and primary health care; and b) In education where the level of funding is more
adequate and primary enrollment is high, the effort should be placed on preschools and secondary
education. For this, a shift within education expenditures could be implemented so that less is
spent on universities. One possibility would be to implement better cost-recovery mechanisms in
universities in order to channel more funds to preschools and secondary schools. As in other
Latin American countries, the teachers' salaries are adequate, but more could be done on training.
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4.3. School enrollment for children aged 5 to 15 is similar in large cities and in other urban areas,
but it is lower in rural areas where child labor is especially prevalent among the very poor. Table
4.2 provides statistics on schooling, child labor, and the reason for not going to school. Schooling and
child labor information is based on the November 1999 survey, but we use the 1997 survey for the
reasons for not going to school because the 1999 data has many "holidays" as the reason not to go.
* School enrollment and child labor: In. large cities and other urban areas, nine out of ten children

between the ages of 5 and 15 are enrolled in school, with small differences by gender, age, and
income group. In rural areas by contrast, only eight out of ten children go to school, and the
proportion is lower for the very poor (three out of four) and for girls between the ages of 12 and 15
(seven out of ten). Child labor is more prevalent in rural than in urban areas, and the differences
between boys and girls are not large (but both genders may be involved in different types of work).

* Reason for not going to school: When analyzing the reasons provided for not going to school, apart
from family problems, the lack of money and the need to work are cited by a substantial proportion of
the children who are not enrolled. The need to work is much more prevalent among older children
(12 to 15 year). The high rate of "other reasons" cited for not going to school for young children is
probably related to the fact that parents consider them as being too young.

Table 4.2: School enrollment and child labor by area, income, gender, and age, 1997 and 1999
Main Cities Other Urban Rural

All Non Poor Very All Non Poor Very All Non Poor Very
Poor Poor Poor Poor Poor Poor

Schooling/work 1999
Enrollment 93.97 94.28 95.13 92.14 92.48 95.76 92.66 89.77 80.07 91.22 83.49 76.22
Salaried work 7.37 7.13 10.64 3.69 3.24 2.87 6.81 0.00 2.96 3.88 2.85 2.73
Total work 13.82 12.37 18.13 10.88 13.42 8.79 16.23 14.54 59.61 47.08 51.08 66.31
Why no school? 1997
Finished 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.62 2.85 1.54 0.00
No higher levels 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.75 6.14 6.44 8,34
Money 13.65 13.80 11.50 15.66 14.53 18.31 7.50 14.85 11.42 13.47 14.79 10.30
Family problems 18.67 17.94 19.01 18.85 18.34 24.87 7.98 17.15 12.42 12.25 12.38 12.47
To work 7.66 7.42 13.47 2.10 6.73 10.23 5.92 1.39 12.09 8.83 13.38 12.45
Sick 6.79 1.04 12.15 5.54 8.03 8.66 7.29 7.66 2.38 2.74 0.56 2.70
Teacher absent 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.95 3.53 3.78 1.25
Other 53.24 59.79 43.88 57.86 52.36 37.92 71.31 58.96 51.37 50.19 47.13 52.50

Boys Girls Boys Girls Boys Girls
5-11 12-15 5-11 12-15 5-11 12-15 5-11 12-15 5-11 12-15 5-11 12-15

Schooling/work 1999
Enrollment 93.08 98.58 91.52 94.82 89.13 96.11 93.37 93.12 83.27 80.71 80.62 70.61
Salaried work 5.11 7.13 0.91 12.86 0.00 5.13 0.00 3.79 1.11 3.64 0.74 4.56
Total work 7.94 12.48 8.82 21.79 6.54 16.51 8.35 14.76 47.16 69.43 47.14 62.76
Why no school? 1997
Finished 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.40 0.25 0.72
No higher levels 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 14.89 0.76 22.09
Money 14.50 21.08 7.70 16.98 12.03 18.84 11.51 22.78 10.34 15.55 7.74 15.15
Family problems 13.80 24.00 18.48 33.07 15.24 38.66 5.26 38.43 9.08 11.50 12.15 18.28
To work 0.00 29.70 0.00 34.08 0.00 21.28 0.00 24.06 1.09 38.82 1.26 23.34
Sick 4.92 12.01 6.30 10.06 4.39 13.27 10.85 5.43 2.78 2.77 0.47 4.27
Teacher absent 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.71 1.55 1.69 1.53
Other 66.78 13.21 67.52 5.81 68.33 7.94 72.37 9.30 73.01 12.53 75.67 14.61
Source: Own estimates, children aged 5 to 15. Child labor (work) is defined for children above 9 in 1999.
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4.4. In terms of affordability, school pensions, books, and other school materials, and to a lesser
extent uniforms and transportation constitute the bulk of schooling expenditures. Table 4.3, based
on the November 1999 survey, provides estimates of schooling expenditures by income group and by
area. The largest expense for those enrolled is the school pension, but this is observed mostly among
non-poor and moderately poor households. The cost of uniforms and materials is also significant.
Although the expenditures per child increase with the level of total per capita income of the household,
the weight of schooling expenditures is larger among the very poor. Beyond the expenditures which are
annual, households in large cities spend substantially on a monthly basis, but the expenditures in other
urban areas and rural areas are in most cases modest, especially for the very poor.

Table 4.3: Monthly Expenditures for schooling by area and income level, 1999
Main Cities Other Urban Rural

All Non Poor Very All Non Poor Very All Non Poor Very
Poor Poor Poor Poor Poor Poor

Annual expenditures
Inscription 2.94 5.40 1.75 0.55 1.52 3.50 1.06 0.37 0.08 0.26 0.13 0.01
Uniforms 6.20, 7.57 5.53 4.87 6.41 7.73 6.54 5.19 4.74 7.54 5.10 3.80
Books and other 11.12 14.28 8.92 8.84 9.45 13.66 9.38 6.05 5.05 9.18 6.33 3.39
Committee 0.74 1.00 0.63 0.49 0.73 1.30 0.47 0.54 0.32 0.78 0.35 0.17
School (teachers) 1.00 1.17 1.15 0.56 0.71 0.85 0.60 0.69 0.26 0.77 0.36 0.07
School (infrastructure) 0.44 0.46 0.52 0.33 0.47 0.61 0.56 0.27 0.31 0.74 0.41 0.15
Other 0.97 1.13 0.92 0.76 0.69 1.31 0.62 0.25 0.35 0.65 0.42 0.24
Monthly expenditures
School pension 34.31 59.24 23.72 8.36 20.30 48.53 14.69 2.88 0.65 1.81 1.25 0.10
School material 11.63 17.00 9.07 6.37 12.22 22.01 11.34 5.07 4.50 6.95 5.48 3.42
Transport 13.04 19.31 10.72 6.11 3.25 9.89 0.63 0.53 0.91 3.26 1.03 0.18
Other 22.53 30.10 20.12 13.66 20.83 30.50 16.87 17.01 6.37 18.48 6.30 2.90
Total expenditures 104.92 156.67 83.04 50.90 76.58 139.89 62.75 38.84 23.54 50.44 27.17 14.43
Source: Own estimates, children aged 5 to 15. All expenditures monthly (annual expenditures divided by 12).

4.5. Behind relatively good enrollment rates, there is a problem of quality in primary education.
While given its level of economic development, Bolivia is doing well in terms of gross enrollment rates in
primary school, half of the children drop out of school before completing the primary cycle and only two
thirds complete the sixth grade. As noted in the World Bank's (1999b) Public Expenditure Review,
Bolivia ranks below the Latin American average for UNESCO test scores in language and mathematics in
third and fourth grades. Improving quality is the objective of the Government's Education Reform
program which has six main components: transformation of the nature of instruction; teacher training;
school improvement; greater involvement of parents and the community; improved administration; and
enhanced monitoring and evaluation. The Public Expenditure Review discusses these issues in detail 4 .

4.6. The low quality of public primary education leads the better off to send their children to private
schools, but this option is not open to the urban poor and those living in rural areas. In rural areas,
because there are so few private schools, all children in the 1997 survey are enrolled in public schools and
they are attending classes during day time. In 1999, only two percent of rural children are enrolled in
private schools (the difference between the two years is likely to be due to sampling errors rather than to

14 Two variables which may affect the quality of schooling are the wage and training levels for teachers. When
teachers are not well paid, quality may suffer. In Bolivia, while teachers were not well paid in the 1980s, their
salaries have increased by 70 percent in real terms from 1990 to 1997 according to the World Bank's (1999b) Public
Expenditure Review. A more serious problem is probably that of training.
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an increase of private schools in rural areas). In small urban areas, in 1997, about one enrolled child out
of ten attends private day school, with a stable proportion according to age group. The proportion is
higher in 1999. In large cities, in 1997 and 1999, one child out of four or five attends a private school,
and the proportion is also in most cases stable according to age group. It has been argued that due to the
low quality of public education, the Bolivian poor have a high willingness to pay for private education
(Psacharopoulos et al., 1997). Yet we find that the urban poor are much less likely to place their children
in private schools than the non-poor (Table 4.4). In 1997, only 6 percent of children in the main cities
living in extreme poverty are sent to private school, versus almost half of non-poor urban children. The
difference is smaller in 1999, but remains large, from 8.5 percent to 30 percent.

Table 4.4: Enrollment shares in private and public schools by area, income, gender, and age
Main Cities Other Urban Rural

All Non Poor Very All Non Poor Very All Non Poor Very
Poor Poor Poor Poor Poor Poor

1997
Public, day 75.47 56.15 85.04 91.58 86.79 78.59 92.37 95.32 100.00 100.00 100.00 100.00
Private, day 23.05 42.86 13.39 6.34 11.65 19.50 6.80 3.04 0.00 0.00 0.00 0.00
Public, evening 1.48 0.99 1.57 2.08 1.56 1.91 0.83 1.64 0.00 0.00 0.00 0.00

Boys Girls Boys Girls Boys Girls
5-11 12-15 5-11 12-15 5-11 12-15 5-11 12-15 5-11 12-15 5-11 12-15

Public, day 78.61 71.81 7 7.78 69.74 89.10 83.23 88.67 83.33 100.00 100.00 100.00 100.00
Private, day 21.39 22.16 22.15 28.51 10.90 13.45 11.33 11.69 0.00 0.00 0.00 0.00
Public, evening 0.00 6.03 0.06 1.75 0.00 3.32 0.00 4.98 0.00 0.00 0.00 0.00

1999
Main Cities Other Urban Rural

All Non Poor Very All Non Poor Very All Non Poor Very
Poor Poor Poor Poor Poor Poor

Public school 75.09 58.76 81.77 92.42 78.73 62.99 79.80 90.59 96.60 91.09 94.97 98.80
Private school 21.48 36.37 13.84 7.58 18.76 35.06 18.25 5.82 2.10 6.37 1.78 0.99
Church administered 3.42 4.87 4.40 0.00 2.52 1.95 1.95 3.59 1.30 2.54 3.25 0.21

Boys Girls Boys Girls Boys Girls
5-11 12-15 5-11 12-15 5-11 12-15 5-11 12-15 5-11 12-15 5-11 12-15

Public school 74.78 72.08 81.04 68.83 75.19 83.51 78.42 79.91 97.18 95.64 97.42 94.08
Private school 22.17 24.34 15.85 26.71 22.75 14.71 19.01 15.95 2.11 1.69 1.55 4.12
Church administered 3.05 3.57 3.12 4.45 2.06 1.78 2.57 4.14 0.71 2.67 1.03 1.80
Source: Own estimates, children aged 5 to 15.

B. INVESTMENTS IN PRE-SCHOOLS MAY HELP IN RAISING ENROLLMENT AND ACHIEVEMENT

4.7. Push factors must be taken into account when allocating funds between education levels. In
Bolivia, secondary enrollment rates are low in comparison with the levels achieved for the primary and
university levels. Only one out of four children entering first grade completes secondary school. Supply-
side interventions at the secondary level might help There are ten times more primary than secondary
schools, and only a minority of primary schools have all primary grades (World Bank, 1999b). Yet, the
optimal allocation of public funds between education levels depends also on the push effects that can be
observed from one level to the other. That is, pre-school enrollment may increase primary enrollment or
reduce drop-outs, which may in turn increase secondary enrollment. For example, if pre-schools help
prepare students for primary school, drop-out rates will be lower in primary school, and the students are
more likely to be complete the cycle and to pursue their education beyond the primary level. Under such
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circumstances, a viable strategy may be to build enrollment in secondary schools from the ground up, i.e.
by increasing enrollment in pre-schools and retention in primary schools.

4.8. Municipal data can be used to analyze the impact of supply-side interventions on enrollment in
pre-schools, primary schools, and secondary schools, and the links between levels of schooling.
Ajwad and Wodon (2002c) merge municipality level data from the 1996 Primer Censo De Gobiernos
Municipales with data from the 1992 Census in order to analyze the impact of supply-side interventions
on school enrollment and the push effects from one level of schooling to the next. The supply of
schooling is measured by the number of schools per unit area. School quality is measured by the ratio of
teachers to pupils (with controls for the potential endogeneity of that variable to enrollment rates). Other
variables are used as controls, including geography location (department), wealth (financial institutions),
unmet basic needs, adult literacy, and municipal priorities (share of local budget allocated to education).
The data is available for both public and private schools in each of Bolivia's municipalities. Table 4.5
gives the values of the main variables of interest by education level, in public and private schools.

Table 4.5: Supply and quality measures for public and private education by level, 1996
Pre-schools Primary schools Secondary schools

Access variables
Public schools per unit area 0.017 0.047 0.009
Private schools per unit area 0.015 0.013 0.013
Quality variables
Teachers per pupil in public schools 0.049 0.054 0.080
Teachers per pupil in private schools 0.100 0.068 0.124
Enrollment rates
Participation rate in public schools 0.447 1.088 0.504
Participation rate in private schools 0.053 0.111 0.173
Source: Own estimates based on 1996 municipal survey.

4.9. The supply and quality of Government pre-schools has a positive impact on overall enrollment
in pre-schools, but the supply and quality of private pre-schools does not. Parents may be unwilling
to allow their five to six year old children to travel long distances to attend preschools, especially since
preschools are not prerequisites for primary schools. Given that enrollment is far from being universal in
pre-schools, we would expect the supply of pre-schools to have a positive impact on enrollment. The
density of Government pre-schools per square kilometer indeed has a significant impact on participation
rates. A one standard deviation increase in the density of Government schools (0.043) from the mean
density leads to a 4.167 percent increase in participation rates. By contrast, the density of private schools
is not a significant determinant of participation rates. As for school quality, the ratio of Government
school teachers to pupils also has a significant impact on participation rates, with a one standard deviation
increase in the number of teachers per pupil in Government schools (0.054) from the mean leading to a
3.5 percent increase in participation. Again, pupil-teacher ratios in private schools do not appear to have
the same impact. Given that in Government schools, a teacher is assigned to twenty pupils, versus ten in
private schools, it may be the pupil-teacher ratios in private schools is already close to the desirable level,
so that changing the ratio at the margin does not have a significant impact on participation rates. As for
the fact that the number of teachers in Government schools has a positive impact on enrollment, it need
not suggest an overall increase in the number of teachers, since alternatives such as changes in the
regional distribution of teachers may be more appropriate (more work is needed before advocating
specific options). Among other variables yielding an increase in participation rates in preschools, one can
cite the municipality's education level (as measured by literacy rates) and its wealth (as captured by the
number of financial institutions per capita) Geographic and demographic effects are also significant.

4. 10.While for the most part, the supply and quality of Government and private primary schools do
not affect primary enrollment rates, an increase in pre-school enrollment does. Given that enrollment
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in primary-school is relatively high in Bolivia, and that the supply is well developed at that level of
schooling, it is unsure whether a further increase in the supply of schools and in the quality of the schools
(as measured by pupil-teacher ratios) would boost enrollment. It turns out that the supply and quality of
Government schools do not affect enrollment at the margin. Only the teacher-pupil ratio in private
schools does increase participation rates. On the other hand, higher preschool participation rates yield
higher primary school participation rates, with an increase of one standard deviation (0.286) in preschool
enrollment leading to a one percent increase in primary school enrollment. As was the case for pre-
schools, the adult literacy rate also appears to impact participation rates in primary schools positively.

4.11 .Similarly to what is going on in primary schools, a better supply of secondary schools does not
lead to higher enrollment, but higher primary enrollment rates do. The lack of impact of a higher
supply of secondary schools on enrollment at that level is surprising given the low density of secondary
schools as compared to primary schools. Maybe this is because travel time is less of an impediment to go
to school once the students are old enough to attend secondary school. School quality does not appear to
matter in public schools, and it has a negative impact in private schools where a one standard deviation
increase (0.116) in the teacher-pupil ratio from the mean leads to a 1.1 percent decrease (rather than
increase) in participation rates. This decrease in participation rates might be due to the increased fees that
are often accompanied with higher teacher-pupil ratios in private schools. A higher enrollment rate in
primary school also increases enrollment in secondary schools, with an increase of one standard deviation
(0.437) in the primary participation rate from the mean leading to a 1.376 percent increase in secondary
school enrollment.

4.12.The policy implication of these results is that investments in pre-schools may be effective in
increasing secondary school enrollment through their impact on primary school enrollment. While
enrollment rates in pre-schools have increased in Bolivia, only one out of six children below the age of
six received early education in 1998. According to the World Bank (1999c), this is below the 1992 Latin
American average of 17 percent for children under 5. Pre-schools may also yield health benefits such as a
decrease in malnutrition rates and child labor. When young children are taken care of in pre-schools,
older siblings are freed to go to school, and mothers can take on productive activities or other tasks.

4.13.Other studies also suggest that pre-schools have positive anthropometric and academic
impacts. Bolivia's PIDI (Proyecto Integral de Dessarollo Infantil, now part of the Programma Nacional
de Atencion a Ninos y Ninas Menores de Seis Anos) has been recently evaluated by Todd et al. (2000).
The program is targeted to poor areas where it provides day-care, nutrition, ands educational services to
children aged six months to six years. The program's evaluation suggests that the program is well
targeted and tends to have larger positive impact when the children participate for a longer period of time.
Although the program may yield larger anthropometric and academic test achievement gains to children
from better off families, it is cost-effective and it should contribute to long term poverty reduction.

4.14.To improve quality in primary schools, and to better fund pre-schools and secondary schools,
cost-recovery mechanisms could be implemented at the university level. Given the low rate of
graduation from secondary schools (26 percent), enrollment rates at the university level are very high in
Bolivia (22 percent) and at or above the Latin American average of 20 percent. As a result, the share of
Bolivia's education budget devoted to universities is very high, and it has increased substantially in the
1990s. Data from the November 1997 Encuesta Nacional de Empleo suggests as expected that university
spending is highly regressive, with nine out of ten university students coming from the top three income
quintiles, and two out of five coming from the richest quintile (World Bank, 1999b). Cost-recovery
mechanisms and stricter admission standards could help in reducing public costs and improving quality.

4.15.The investments in education infrastructure of Bolivia's social investment funds (SIF) do not
appear to have generated large gains in enrolment, attendance, and achievement. According to a
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recent evaluation by Newman et al. (2002), the SIF interventions have improved Bolivia's educational
infrastructure, but this did not translate into higher enrollment, higher attendance, and higher achievement
rates. One of the only variable showing some progress due to SIF interventions was the drop-out rate.
The finding of a lack of impact of SIF on outcomes was robust to the use of alternative methodologies
and regression specifications. The results confirm our finding above that better infrastructure at the
primary (and secondary) levels is not sufficient to improve outcomes, including enrollment. The Ministry
of Education is now implementing changes in the projects financed by the SIF in order to place the
provision of better education infrastructure in the context of a better overall intervention package.

C. THE COST OF CHILD LABOR IN TERMS OF FORGONE FUTURE EARNINGS IS SUBSTANTIAL

4.16.There are at least three drawbacks associated child labor. A first problem with child labor is that
many children working may be at risk of being hurt. Children employed in agriculture, mining, and many
other activities are exposed to at least some level of risk. Second, among working children, "street
children" face very hard living conditions. The third and more widespread problem is that by child labor
reduces the probability of schooling, thereby perpetuating poverty from one generation to the next. Given
that the children have only a given number of hours per day for schooling, labor, and leisure, child labor
may lead to less schooling. When this is the case, the likelihood that the child will emerge from poverty
when he reaches adulthood will be reduced since the human capital of the child is reduced.

4.17.Because parents can reduce the time available for leisure when a child is working, the
substitution effect between work and schooling is likely to be partial only. As explained in Appendix
(section MA.7), bivariate probit regressions can be used to estimate the expected probability of going to
school when a child is working or not, and thereby the substitution effect. These probabilities are given
for urban boys, urban girls, rural boys, and rural girls in Table 4.6. The analysis is performed for children
aged 12 to 15 years, and for the purpose of comparability with a regional study having the same
information for other countries (Wodon et al., 2000), paid child labor as opposed to unpaid child labor is
taken as the reference.; The probability of going to school when doing paid work varies from 19 percent
to 74 percent depending on the sample.. The probability of going to school when the child is not working
is much higher, ranging from 64 percent to 97 percent. The difference in the probabilities of going to
school when the child is not working, and when the child is working, provides an estimate of the
substitution effect between work and schooling. The estimates vary from 24 percent to 45 percent. These
results suggest that while substitution effects between paid child labor and schooling are not unitary (child
labor can take place after schooling, or the parents can reduce the time allocated to leisure when children
work), they are nevertheless large.

Table 4.6: Estimates of the cost of child labor in terms of forgone future earnings, 1996
Urban boys Urban girls Rural boys Rural girls

Probability of schooling if working (1) 0.74 0.65 0.32 0.19
Probability of schooling if not working (2) 0.97 0.97 0.77 0.64
Difference in probability (3)=(2)-(1) 0.24 0.32 0.45 0.45
Difference in income (4) 1.92% 9.97% 20.97% 47.63%
Cost of child labor (5)=(3)*(4) 2.65% 3.17% 26.40% 21.44%
Cost in "poverty years" 0.27 0.33 2.43 1.97
Source: Own estimates.

4.18.Although the cost of child labor seems lower in Bolivia than in other countries, it remains
substantial. The next step in estimating the cost of child labor consists in predicting future earnings
according to various levels of education. The assumption is that if a child is working, and if this does not
enable him to go to school, the child completes only the primary level of education (six years of
schooling, up to age 12.) In contrast, if the child is not working, and if this enables him to go to school,
the child completes the lower secondary level (9 years of schooling.) Thus, in the first three years after
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the completion of primary school, a working child enjoys a benefit because he receives a wage. But for
the rest of the child's life, the earnings are lower because of the lower level of education achieved.
Computing the net actualized value (with a five percent discount rate) of the difference in the future
streams of income with only primary education, and with 3 years of secondary education provides the
"difference in income" figures in Table 4.6. These represent the net monetary loss due to the lower level
of education achieved for working children as a percentage of the life-time income that the children could
have expected had they remained in school instead of working. The figures take into account the
expected probability of working and the expected wage when working for various education levels as
obtained from standard Heckman regressions (see Appendix, section MA.4 for a discussion of the model).
Taking the difference between the net discounted earnings with two levels of schooling, dividing this
difference by the expected life-time earnings when children receive 9 years of schooling, and multiplying
the result by the substitution effect between child labor and schooling gives the estimate of the cost of
child labor in terms of foregone lifetime earnings. The cost is not very large in comparison with other
countries (see Siaens and Wodon, 2002a), at 3 to 29 percent of lifetime earnings depending on the sample.
The cost in percentage terms is larger for girls essentially because of the larger impact of a better
education on the probability of working. An alternative measure of the cost of child labor is to divide the
discounted loss in future earnings by the yearly poverty line in order to get an estimate of the number of
equivalent additional years out of poverty that a child (not his whole family when the child reaches
adulthood) could hope for if he/she was not working. Table 4.6 indicates that in Bolivia, this cost varies
from 0.3 to 3 "poverty years." Whichever measure of the cost of child labor is used, this cost appears to
be lower in Bolivia than in many other Latin America countries not so much because of the lower
substitution effects between child labor and schooling, but more because of the lower returns to education
on the other hand. This does not suggest that child labor is not a problem. Rather, it suggests that
education quality is low.

D. BOLIVIA'S PERFORMANCE IN HEALTH IS LOWER THAN IN EDUCATION

4.19.Bolivia's performance in the health sector has been poorer than in the education sector.
Despite some progress in the 1990s, Table 4.7 indicates that infant mortality rates and immunization
levels (for DPT3, measles, and polio) remain among the worst in Latin America. According to the DHS
surveys, only half of the children receive a vaccine against measles, and the immunization rates for DPT3
and polio remain below fifty percent. But Government data on immunization campaign as well as data
from the income expenditure survey suggest better coverage (see table 4.8 for the 1999 income and
expenditure survey). Fertility rates are declining in part thanks to an increasing usage of contraceptives,
but rural areas are still lagging behind. Although the usage of medical personnel and facilities for
treatment has increased in the last ten years, it remains low, especially in the case of severe diarrhea.
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Table 4.7: Selected Health Indicators, 1989-1998
1989 1994 1998

Infant and maternal mortality
Infant Mortality Rate (per 1,000) 96 75 67
Under Five Mortality Rate (per 1,000) 130 116 92
Maternal Mortality Rate (per 100,000 births) 416 390 NA
Fertility and contraception
Gross Fertility Rate (Births per woman) 5.6 4.8 4.2
Vaccination rates for children
DPT3 28.3 42.8 48.6
Measles 57.5 55.7 50.8
Polio 37.8 47.5 39.1
Access to and usage of medical personnel
Percent of births with some prenatal care by trained medical personnel 44 49.5 65.1
Percent of births occurring in medical facilities 37.6 42.3 52.9
Percent of Acute Respiratory Infections treated by medical personnel 28.7 43.4 NA
Percent of severe diarrhea cases treated by medical personnel 24 32.4 36.4
Source: World Bank, based on DHS surveys.

Table 4.8: Alternative estimates of vaccination rates by area and income group, 1999
Main cities Small cities Rural

All Non Poor Very All Non Poor Very All Non Poor Very
poor Poor poor Poor poor Poor

First vaccination 90.37 94.76 91.96 82.32 91.88 98.00 95.28 83.68 86.77 82.95 84.21 88.32
Second vaccination 75.09 84.94 70.82 65.32 64.82 77.93 61.76 60.04 66.82 59.43 67.24 68.12
Source: Own estimates.

4.20.In rural areas, only one out of three women in extreme poverty receive the assistance of a
doctor or a nurse in delivering birth. As indicated in table 4.9, there are no systematic differences
between the non-poor, the poor, and the very poor in birth delivery patterns in large cities and other urban
areas. In rural areas by contrast, the very poor are much less likely to benefit from the assistance of a
doctor or a nurse when delivering. Almost half of all rural deliveries among the very poor in rural areas
takes place with the assistance of family members only. This contributes to high infant mortality rates.

Table 4.9: Assistance received for birth delivery over the last 12 months, November 1999
Main cities Smal cities Rural

All Non Poor Very All Non Poor Very All Non Poor Very
poor Poor poor Poor poor Poor

Doctor 84.51 76.86 87.17 94.80 83.95 100.00 88.32 60.62 29.72 65.00 30.45 20.96
Nurse/professional 0.05 0.03 0.13 0.00 0.06 0.00 0.18 0.00 0.41 0.33 0.56 0.37
Midwife/pharmacist 0.02 0.04 0.00 0.00 0.09 0.00 0.00 0.31 0.40 0.26 0.55 0.38
Family member 56.95 63.95 47.41 52.85 44.43 141.17 27.64 2.39 7.64 34.19 8.41 0.98
Other 0.26 0.37 0.11 0.16 0.37 0.00 0.44 0.75 1.91 0.50 1.17 2.68
Source: Own estimates.

4.2 1.Malnutrition rates among children under five years of age have improved in the 1990s, but
they. remain high among the poor and in rural areas. Malnutrition takes hold during the first two to
three years of life, but the damage to the immune system, physical growth, and mental development may
be irreversible and lead to lifelong handicaps in learning, disease resistance, reproduction, and work
capacity. For example, children who were malnourished at a young age may not be able to learn as well
in school. The incidence of stunting (measured as the share of children below three years of age having a
height at least two standard errors below international standards for that age) has decreased in the 1990s
(table 4.10). But stunting remains highly prevalent among poor children (as classified by wealth
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quintile)15 . Data for 1994 suggest that indigenous children are twice as likely to be malnourished as non-

indigenous children. Some progress has been achieved. Iodine deficiency has been virtually eliminated

through iodization of salt and proper enforcement. Anemia has also been reduced through an integrated

anemia control program (fortification of flour and iron supplementation of pregnant women and children

under two years of age). Still, iron deficiency anemia remains widespread since according to the 1998

Demographic and health Survey (DHS), with two-thirds of the children under 3 being anemic. This rate

increases to 75 percent for children between 6 and 11 months of age. Vitamin A deficiency is also a

problem, causing immune deficiency (trend data are not available for micro-nutrient deficiencies).

Table 4.10: Child malnutrition by wealth quintile and area, 1994 and 1998
Urban Rural

Lowest 2nd 3rd 4th 5th Lowest 2nd 3rd 4t 5th

% children under 3 stunted, 1994 NR 23.5 25.3 18.3 14.0 41.1 32.8 25.4 23.8 NR
% children under 3 stunted, 1998 33.7 31.5 22.3 10.8 5.6 39.7 27.3 22.1 17.7 NR
Source: World Bank data and Gwatkin et al. (2000). NR means that the data is not representative enough.

4.22.Despite important financial resources devoted to nutrition in Bolivia, the performance of

nutrition programs is weak. A recent World Bank (2000b) study argues that adequate resources are

devoted to nutrition in Bolivia. Substantial resources were spent on nutrition programs in 1999. Under

good targeting and management, this should be enough to help the 186,000 malnourished children under

three. Unfortunately, malnutrition money is not being spent well enough. Targeting is not very good,

with only 8 percent of the resources are devoted to cost-effective interventions targeted to children under

two and pregnant women. There are excessive concerns with food supply, particularly an overemphasis

on animal products, to the detriment of an action on disease and behavioral causes of malnutrition. That

is, nutrition programs consist essentially of food handouts, and little is done in terms of communication

for behavior change. Nutrition programs also lack adequate planning, implementation, and evaluation

mechanisms. But perhaps the most serious constraint to improving nutrition is the lack of priority or

sense of urgency to addressing the problem of malnutrition. Because poverty alleviation by itself is

unlikely to improve nutrition quickly, better direct interventions are needed. These need not be costly.

Even at their current level of income, the poor could have better nourished children if they changed their

feeding practices so as (for example) to rely exclusively on breastfeeding in the first six months of age,

promote the dietary management of diarrhea, and increase the variety of foods served to children.

4.23.Affordability remains a barrier to the demand for health care among the poor. Table 4.11

suggests that in a number of cases, the very poor spend as much as the moderate poor and the non-poor

for health care. This suggests that health expenditures are much more of a burden for the very poor (and

the poor) than the non-poor. To deal with this situation, the Government introduced a Basic Health

Insurance Program with municipal participation in order to provide basic care (Seguro Basico)

Preliminary evaluation results suggest positive outcomes in terms of coverage, but also management

problems. Also, while adults among the very poor do not appear to have a higher probability of being

sick or injured than the moderate poor and the non-poor, the probability that they will not seek a

consultation when sick or injured is larger. Responses to questions available in the 1997 survey suggest

that the reasons why many of the very poor do not seek consultation when sick or injured have mainly to

do with a lack of financial resources, at least in large and small cities. Not surprisingly, the very poor are

less likely than the moderate poor and the non-poor to seek and receive treatment in hospitals and private

clinics when sick or injured, and they are as likely (but proportionately more likely if one excludes those

among the very poor not seeking treatment) to use health centers and health posts. Also not surprisingly,

1 For an equivalent level of wealth, stunting is also more prevalent in rural than in urban areas. The same is true for

the share of underweight children (weight at least two standard errors below international standards), although the

differences between wealth quintiles are lower (not shown in the table).
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the distance to health facilities in rural areas is larger. This may contribute to the lower rates of
consultation.

Table 4.11: Statistics on health care demand and expenditures by area and income group, 1999
Main cities Small cities Rural

All Non Poor Very All Non Poor Very All Non Poor Very
poor Poor poor Poor poor Poor

Health expenditures for adults and children above four
Doctor 48.00 73.83 15.63 26.76 14.62 19.47 15.35 9.15 9.97 20.43 12.88 5.65
Medication 101.68 106.53 54.96 162.69 57.96 66.15 63.88 44.52 28.87 68.20 42.53 11.64
Hospital 40.93 41.09 19.99 73.99 18.63 27.17 24.85 4.58 5.46 21.34 3.97 0.96
Other 51.17 72.13 16.27 47.72 15.93 32.07 12.38 3.09 7.69 27.28 4.50 2.62
Total 241.78 293.58 106.84 311.16 107.14 144.86 116.45 61.33 52.00 137.25 63.89 20.87

Health expenditures for children under five and babies
Total cost 20.34 31.74 13.89 10.00 17.05 20.73 14.34 17.85 7.87 16.63 12.42 4.87

Health expenditures for women who gave birth in the last twelve months
Before birth 56.95 63.95 47.41 52.85 44.43 141.17 27.64 2.39 7.64 34.19 8.41 0.98
At birth 247.69 285.39 201.63 221.46 207.77 285.78 252.42 46.37 83.06 450.26 19.49 13.80

Probability of not seeking health care when sick of injured
No consultation 9.81 7.29 13.69 10.74 13.41 6.95 11.34 21.68 17.17 14.79 18.55 17.44
Children, diarrhea 7.86 0.00 7.99 16.24 5.44 0.00 4.22 8.27 6.58 2.45 7.76 6.91
Children, others 6.33 3.08 13.40 4.06 7.73 0.00 6.74 11.64 8.46 2.88 9.79 8.99

Social security/insurance

No affiliation 70.57 63.29 76.62 82.27 76.96 64.89 80.52 87.67 92.94 86.59 90.82 95.94
Public 23.14 27.40 19.99 15.83 17.88 30.16 14.50 6.70 5.05 11.69 5.67 2.56
Private 6.09 9.11 3.13 1.79 5.03 4.58 4.99 5.63 1.43 1.24 3.08 0.83
Other 0.20 0.20 0.25 0.11 0.13 0.36 0.00 0.00 0.58 0.48 0.43 0.67
Source: Own estimates.

4.24.One of the reasons for the lack of usage by the very poor of health care facilities and for high
health care private expenditures is that public expenditures in the health sector are too low. As
documented in the Public Expenditure Review of the World Bank (1999b), health expenditures in real
terms have been declining in Bolivia, despite already low levels in the early 1990s. Due to the
decentralization, the share of public health expenditures attributed to the Ministry of Health has been cut
in half, and the cut has not been compensated by a corresponding increase at the municipal level.
Administrative costs within the Ministry of Health have increased, and a large share of health budget is
allocated to War of Chaco veterans which ended over 60 years ago. After administrative costs and the
allocation to Veterans, what remains available for medicines, vaccines, and maintenance is too low.

4.25.The World Bank's Public Expenditure Review discusses issues related to the organization of
the health sector. The Public Expenditure Review (World Bank, 1999b) suggests that in the context of
the decentralization, the Government should simplify and make more explicit the responsibilities of the
various levels of intervention (national, prefecture, municipal) in the delivery of health services. The co-
financing by the central government of local health projects could be based on the positive externalities
involved in the projects. The Government must also exercise leadership in ensuring that the funds made
available by donors are put to the best use from the point of view of the country, and that the country has
the capacity to take over the projects externally financed when support is terminated. The report suggests
that the country needs more medical personnel and less administrative employees in the health system,

16
and more nurses in comparison with the number of doctors . Finally, while medical professions were not

16 According to a presentation in March 2000 by the Director of Planning of the Health ministry, among the 13,850
employees in the public health sector today, 26 percent are administrative; 18 percent are doctors; 9 percent are
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well paid in the 1980s, substantial raises in real terms have been allocated in the 1990s (plus 62 percent
between 1991 and 1997). As is the case for teachers, the compensation level is less of a problem today.

4.26.Contrary to what was observed in the case of education, the investments in health of the social
investment funds appear to have generated significant gains in health outcomes. The evaluation of
the SIF by Newman et al. (2002) suggests that child mortality has been reduced by SIF interventions.
One hypothesis is that SIF investments improved the likelihood of prenatal control, which in turn reduced
child mortality. This was confirmed by the data within SIF areas, in that the reduction in mortality was
larger among those who used the clinics for prenatal control than among those who did not. The
reduction in child mortality is less likely to be due to SIF water investments since there is no evidence
that the quality of the water improved as a result of these investments.

licensed nurses (many of whom are dedicated to administrative functions); 6 percent are other professionals
(dentists, lab, etc.); 27 percent are auxiliary nurses, 20 percent of which do not have formal training; and 14 percent
are other technicians and auxiliary personnel. The sector thus needs less administrative employees, and more as
well as better trained nurses. Another major issue in the health sector linked to poor use of personnel was the
previous rotation system of "ailo de provincia" whereby in rural areas almost all of the doctors and nurses were
posted there for less than a year, and were junior professionals straight out of college, without the technical nor
managerial capacity for the level of responsibility. This system is now being changed. Still another issues in the
health sector is the lack of community/cultural understanding/sensitivity of the personnel which makes the services
unresponsive to the population's needs and underutilized. Also, there are few incentives for greater productivity and
better service provision among the employees, and there is a lack of linkages between the different sub-sectors
(public, social security and NGOs/church) which leads to under-utilization of infrastructure and personnel.
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Box 4.2: PROGRESA: A GENDER-CONSCIOUS PROGRAM FOR EDUCATION, HEALTH AND NUTRITION

The new social program PROGRESA in Mexico provides means-tested conditional transfers to encourage
investment by the poor in their human capital. The program was introduced in 1997 in response to the rising
poverty after the 1995 macroeconomic crisis which affected Mexico. It has become the largest poverty alleviation
tool of the Government, and it is reaching today 2.6 million rural households. The program is geared towards
improving high-school enrollment and attendance, especially among girls. It is also trying to decrease pre-
schoolers' and pregnant and/or lactating mothers' malnutrition, and to provide incentives for family preventive
health care. The program seeks to integrate these objectives so that children's learning is not affected by poor
health, malnutrition, or necessity to work, and parental ability to pay for increased nutrition and education is not a
constraint on children's development. The main components of the program consist of: (a) Educational grants to
foster enrollment and regular school attendance; continued receipt of these grants is conditional on individual child
attendance reports by school teachers; (b) Basic health care for all household members, with a strengthening of
preventive medicine through health sessions; attendance to the sessions is required to receive full payment of food
monetary transfers; and (c) Monetary transfers and food supplements to improve family's food intake, particularly
of children and women, but also of older individuals (who benefit from a substantial share of the financial transfers,
a fact that is often overlooked when discussing the program). Food supplements are given for malnourished
children and pregnant and lactating mothers.

The program follows a two-step targeting procedure. The first step consists in a geographical targeting of marginal
communities (a "marginality" index is built from census and health/education ministries data, but communities
without have access to basic health and primary education infrastructure cannot participate). In eligible
communities, a survey questionnaire is applied to all households in order to determine socio-economic status. A
principal component analysis is used to classify households as "poor" (eligible) or "non-poor". A listing of eligible
households is then presented to the community, which has an opportunity to adjust it for exclusion or. inclusion of
households. Eligible households can decide to take-up the program and eligibility cards are then supplied to
mothers when the household is eligible to receive all three benefits, or to the household head when the household
includes no woman or is only eligible for food transfers. Registration takes place during a community assembly.

In 1999, at the time of the program evaluation, PROGRESA's budget was US$ 777 million (0.2 percent of Mexico's
GDP). Administrative costs represent 8.9 percent of total costs (including 2.67 percent for targeting costs at the
household-level and 2.31 percent for conditioning costs). How effective is the program in contributing to
development targets? Apart from its immediate impact on poverty through the cash transfers given to households,
PROGRESA has been found to reduce child mortality by 12 percent. It has also been found to increase the number
of years of schooling of the children. Because enrollment in primary school is already high in Mexico, the increase
for years of primary school was relatively low, at76 years of schooling for a cohort of 1,000 girls, and 57 years for a
cohort of 12,000 boys. The increase in years of secondary school was much larger, at 479 hours for girls and 249
hours for boys. The cost of generating an extra year of schooling was found to be around US$ 5,550 for primary
education and US$ 1,000 for secondary education.

Several features of PROGRESA have a gender focus. First, PROGRESA targets women as beneficiaries to address
family needs. The mechanisms PROGRESA uses to deliver its resources may be one of the most innovative features
of the program. The program's main focus is on women, as the "key to household food security" and health. This
anti-poverty strategy recognizes that mothers effectively and efficiently use resources to address the most immediate
needs of their families, especially of the children. As it delivers the benefits mostly to women, PROGRESA has the
potential of changing the intra-household decision-making processes, at least on children's related outcomes. These
questions were examined both through quantitative analysis of three rounds of survey data about decision-making
process and expenditure shares dynamics, and through focus groups discussions of these issues in 1999. Being a
beneficiary of PROGRESA decreases the probability that the husband takes decisions alone in five of the eight
decision-making categories. Over time, men have been less likely to take decisions alone, especially when they
affect children, and women have been more likely to decide by themselves on the use of their extra income. The
qualitative results show that by giving money to women, the state has forced recognition among men and in the
communities as a whole of the contribution and role of women in caring for the family. Most men do not have
problems with their wives participating in PROGRESA since they see the benefits extending to the whole family. In
addition, participation in group discussions and tasks is reported to have developed women's awareness, knowledge
and confidence and control over their movements. The fact that the government is providing recognition to women
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Box 4.2: CONTINUED

is noticed by beneficiaries and non-beneficiaries alike in the selected communities. Women report that they wander
out of the house more often, they have more opportunities to share concerns and problems faced by their
households, they are more comfortable in speaking in front of others, they are gaining health knowledge and may
better gear household expenditures. In general, men do not take the PROGRESA income from their wives and
continue giving the same amount of money for household expenditures: the extra income is used for needs that
could not be addressed before and has relieved some of the stress of making each day's expenditures.

Second, PROGRESA is focusing on girls' education. The economic returns to secondary education are relatively
large and provide children with opportunities to escape poverty as adults. While primary school enrollment is
relatively high in rural Mexico, around 93 percent, for poor children, access to secondary school- is a major hurdle
and the enrollment rate declines to 55 percent after children complete primary school. Girls tend to enroll less than
boys in secondary school and drop out earlier. In order to reverse this tendency, the grants' amount increases faster
for girls than for boys in high school. The evaluation of the impacts of PROGRESA grants used a combination of
statistical methods to control for community and family-level effects and different samples of children. In primary
school, where enrollment rates reached 90 to 94 percent, the program increases girls' enrollment by 0.96 to 1.45
percentage point and boys' by 0.74 to 1.07 point. In secondary school, as original rates were 67 and 73 percent for
girls and boys respectively, the proportional increase have been 11 to 14 percent for girls and 5 to 8 percent for boys.
PROGRESA helps reducing the dip between primary and junior secondary schooling, as it boosts enrollment rates
among those who have completed sixth grade by 14.8 percentage points for girls and 6.5 points for boys. An
important group of girls are therefore extending their schooling past primary school. One of the main results is to
equalize the chances for school attainment of girls and boys.

One of the premises of PROGRESA is that better education for girls can improve their future status in their
households and in the labor market, their living standards, and participation in the society at large. The qualitative
evaluation showed that women themselves support this assumption, despite the fact that many of them are actually
not participating in the formal labor market. Women are convinced that (1) education will help girls to find better
paid and less exploitative jobs, which will enable them to better withstand failure of their marriages and possible
single motherhood, (2) education helps girls to have a better life in general, delay their marriage and improve their
standing in their families, (3) education helps girls and women to better defend themselves vis A vis men and in
public, and (4) education makes women build their self-esteem. Mothers were more confident about the future
positive effects of PROGRESA for their daughters than about the ones the benefits grant them at the present. Most
empowerment effects of PROGRESA might therefore come in the long-term through education rather than in the
short-term through income. While women did not report that PROGRESA has modified men's attitude towards
girls' education, it seems that the program has been successful in counteracting biases since girls' enrollment has
increased. The de facto presence of girls in schools will likely raise awareness about girls' education and may
change the norms, but employment opportunities for these young women will have to increase for education to be
valued. Most women explain that the cash transfers are higher for girls because girls have higher expenses than
boys for clothing and cosmetics. Even if the incentives work, there might be some value in educating "promotoras"
and, in turn, beneficiaries about the ideas behind the program. Some "promotoras" have understood these ideas and
are successful at generating discussions among beneficiaries about the value of girls' education.

Finally, PROGRESA is focusing on health care for pregnant and lactating mothers. As seen above, among the basic
health,services promoted by PROGRESA are pre-natal care, infant delivery and baby care, family planning,
nutrition and growth monitoring of infants as well as detection and control of cervical cancer. In 1998, survey
results indicated that 44 percent of 12-36 month old children were stunted (low height for age, a major form of
Protein Energy Malnutrition), a result of early infancy and in utero malnutrition, which has potential long-term
impacts on developmental outcomes and income generation. Pre-natal care visits have increased by 8 percent in the
first trimester of pregnancy, which in turn decreased the percentage of first visits in the second and third trimester of
pregnancy. This behavioral change is documented to have a significant effect on the health of babies and pregnant
mothers. While it was too early to detect any fertility behavior changes among the beneficiaries of PROGRESA,
better women's education, care of pregnant women and health of infants are likely to yield changes in birth spacing
and reproductive health decision-making in the medium to long-run.

Source: Based on various publications by PROGRESA, including PROGRESA (2000).
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CHAPTER V: IMPACT OF GROWTH

A. GROWTH IMPROVES BOTH MONETARY AND NON-MONETARY INDICATORS OF WELL-BEING

5.1. In part thanks to the implementation of structural reforms, Bolivia's economic growth
improved after the mid 1980s, but there has been a slow down in recent years.. As noted in a recent
Public Expenditure Review prepared by the World Bank (1999b), Bolivia was one of the first Latin
American countries to implement structural adjustment policies and wide-ranging institutional reforms.
A new economic policy was announced by the Government in August 1985 with the support of
development agencies. Hyperinflation was brought under control, the deficit of the public sector as a
share of GDP was reduced, and growth resumed. A number of important structural reforms were adopted
by Bolivia in the 1990s (table 5.1). This includes broad-based liberalization for prices, interest rates,
exchange rates, and trade. It also includes the privatization of state owned enterprises, pension reform, as
well as judicial and administrative reform. These reforms have not solved all problems (Box 5.1), but
they are likely to have contributed to growth. Easterly et al. (1997) estimate that the reforms implemented
between 1986 and 1990 boosted annual growth by 1.6 to 3.3 percent in 1991-93. For 1990-98, GDP grew
at an average of 4.2 percent per year, versus 3.7 percent in Latin America. Taking into account an annual
population growth rate of 2.4 percent, this translates into a growth in per capita GDP of 1.8 percent per
year in the 1990s. However, the growth performance of the country has deteriorated in recent years.

Table 5.1: Main reforms for faster growth and better institutions implemented in the 1990s
Reform Date
Divestiture of Public Enterprises

Passage of the Privatization Law 1992-ongoing
Capitalization of 5 major enterprises including telephones
Over 50 small public firms sold or liquidated
Pending: Oil refineries, smelting company
Independent Regulation: Electricity, telephones, water

Financial Market Liberalization
Independent supervision 1990
Closure of state owned banks 1992
Central Bank Independence 1993-97
Capital Market Development: insurance, securities 1998

Judicial Reform and Public Administration
Ombudsman, Judicial'Council, Constitutional and Supreme Court 1997-ongoing
Pension Reform 1996
Popular Participation and Decentralization 1994-95
Budgetary Reform (SAFCO Law) 1990

Source: World Bank (1999b).

5.2. In this chapter, we estimate the impact of growth on monetary and non-monetary indicators of
well-being, and we suggest ways to simulate future values for these indicators. The first section of the
chapter uses Bolivian data to give estimates of the reduction in poverty that can be achieved through an
increase in per capita household income. The second section uses a world-wide panel data set to show
that growth and urbanization improve non-monetary indicators of well-being as well, and we compare the
performance of Bolivia for these indicators with the performance of other countries. Finally, we use our
estimates of the elasticity to growth of monetary and non-monetary indicators to simulate future values
for these indicators. This is done in some detail because establishing targets for poverty reduction and
other indicators is one of the mandates of the PRSP to be prepared by the Government.
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Box 5.1. DESPITE BOLIVIA'S REFORM EFFORTS, SOME OBSTACLES TO GROWTH REMAIN

Bolivia's reform efforts have been recognized internationally, but corruption and bureaucracy remain
obstacles to growth. Bolivia ranks fifth among twelve Latin American countries according to the Heritage
Foundation's measure of economic freedom. The country does well on policy indicators (trade, monetary
policy, wages and prices, etc.). Overall, its performance is better than that of other PRSP countries in
Latin America. But the country could do better in terms of regulation, Government intervention, and
corruption. The concept paper of a forthcoming World Bank study on the microeconomic obstacles to
growth cites argues that trends in private investment in developing countries and perceived obstacles to
doing business. The study suggests that Bolivia is characterized by the lack of predictability of its
judiciary, the lack of financing for entrepreneurs, an inadequate supply of infrastructure, cumbersome tax
regulations and/or high taxes, and corruption. In the index of perceived corruption of Transparency
international, Bolivia ranks low among Latin American countries. In the latest Global competitiveness
report of World Economic Forum (2002), out of 75 countries, Bolivia ranks 67" for growth
competitiveness, and 75t for current competitiveness. A FIAS (1998) report showed that to create and run
a business, Bolivian entrepreneurs must comply with 13 different and time-consuming procedures. Finally,
Bolivia is highly informal, in part due to ineffective tax and regulatory regimes, which may lead to slower
growth (Kauffman, Kraay, and Zoido-Lobaton, 1999). Overall, our understanding of the drivers of growth
remains weak. We need more work to understand how to productivity and competitiveness. We also need
to better understand how growth could be more pro-poor, for example with higher benefits for the
productive sectors in which the poor are involved. The findings of this report are fairly limited in this
area, which should be investigated in subsequent work.

5.3. The fact that we focus on the impact of growth on poverty rather than on redistribution does
not mean that growth should be promoted independently of redistribution. In a country like Bolivia
where there is not that much to redistribute, and where more than half of the population is poor so that
whatever is redistributed must be shared among many, growth should be the preferred engine of poverty
reduction. Yet the priority -that we give to growth as opposed to redistribution does not mean that
redistribution does not matter. For any given level of income and growth, redistribution has the potential
to alleviate poverty. Perhaps more importantly, apart from the direct impact that a reduction of inequality
has on poverty, two arguments can be made for advocating redistribution in order to increase the rate of
growth. First, higher initial inequality may result in lower subsequent growth, and thereby in lower
poverty reduction over time. This is in part because under high inequality, access to credit and other
resources is concentrated in the hands of the privileged, thereby preventing the poor to invest or protect
themselves from shocks. Second, higher levels of inequality reduce the benefits from growth for the
poor. This is because a higher initial inequality reduces the share of the gains from growth that goes to
the poor. At the extreme, if a single person has all the resources, then whatever the growth, poverty will
never be reduced through growth. In other words, a high level of inequality may reduce (in absolute
terms) the elasticity of poverty reduction to growth. These two arguments suggest that instead of
hampering growth, well designed redistributive policies may actually promote growth and increase the
benefits from growth for the poor.

5.4. In urban areas, a one percentage point increase in per capita income (i.e. a growth rate of one
percent) reduces the headcounts of poverty and extreme poverty by one third of a point. In rural
areas, the impact on poverty is a bit larger, at up to half a percentage point. Elasticities of poverty
reduction to growth were estimated using the household surveys and the method described in Annex 2

(section MA.8). Denote by y the gross elasticities of poverty to growth, i.e. the percentage reduction in

poverty obtained with a one percent growth rate holding inequality constant. Denote by 0 the elasticity of

inequality to growth, i.e. the percentage change - this can be a reduction or an increase - in inequality

obtained with a one percent growth rate. Finally, denote by 8 the elasticity of poverty to inequality
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controlling for growth, i.e. the percentage increase in poverty resulting from a one percent increase in
inequality holding growth constant. The net elasticity of poverty to growth, i.e. the percentage decrease
.in poverty obtained from a one percent growth rate while allowing inequality to change, is X = 7 + 08.
Table 5.3 provides the elasticities for the headcount index, poverty gap, and squared poverty gap.
* Net impact of growth on poverty: Taking into account the impact of growth on inequality (as

measured by the Gini index), a one percent increase in per capita income results in a -0.61 percent (X)
decline in the headcount index of poverty of main cities. With a headcount for poverty in these cities
at about 50 percent, this would represent a third of a percentage point decline in the headcount (50*-
0.61/100=-0.31). For extreme poverty, the elasticity is larger (-1.51), but the initial level is lower at
about 22 percent. Thus, one percentage point in growth would reduce extreme poverty by two fifths
of a percentage point (22*-1.51/100 = 0.33). In other urban areas, the coefficients in table 5.3 are not
statistically significant, but this is probably due to the lack of observations and the small change in
poverty observed during the two years where data is available. The estimated net elasticities are
respectively -0.46 for poverty and -1.05 for extreme poverty. This leads to a reduction of 65*-
0.46/100-0.30 percentage point per percentage point of growth, and for extreme poverty we have a
reduction of about 32*-1.05/100-0.34. Thus, in urban areas, one percentage point in growth also
reduces the headcount of (extreme) poverty by one third of a point. In rural areas, the decrease in the
headcount indices of poverty and extreme poverty with one percentage point in growth are about
80*-0.46/100=0.37 percentage point and 58* -0.88/100=0.51 percentage point.

* Impact of growth on inequality: Growth is not resulting in a higher level of inequality, since the
elasticities of inequality to growth tend to be low and none is statistically significant (-0.27 in rural
areas, versus 0.18 to -0.09 in large and smaller urban areas).

* Impact of inequality on poverty: The elasticity of poverty to inequality (8) are relatively large, and
they are larger for the poverty gap and squared poverty gap than for the headcount index since these
measures are sensitive to the inequality among the poor. Yet because the elasticity of inequality to
growth is basically zero, this has no bearing on the impact of growth on inequality.

* Gross impact of growth on poverty: The gross impact (0) of growth on poverty is very similar to the
net impact, once again because of the lack of a correlation between inequality and growth.

Table 5.2: Elasticity of poverty reduction to growth by area
Extreme poverty Moderate poverty

PO P, P 2 0o Pl P2
. Main cities

Gross elasticity of poverty to growth y -1.95 -2.24 -2.44 -0.75 -1.34 -1.74
Elasticity of poverty to inequality 8 2.32 3.27 3.79 0.79 1.54 2.25
Elasticity of inequality to growth P NS NS NS NS NS NS
Net elasticity of poverty to growth = + 08 -1.51 -1.63 -1.73 -0.61 -1.05 -1.31

Other urban areas
Gross elasticity of poverty to growth y -0.85 -1.05 -1.41 -0.40 -0.64 -0.86
Elasticity of poverty to inequality 5 2.20 2.96 2.76 0.61 1.23 1.81
Elasticity of inequality to growth 1 NS NS NS NS NS NS
Net elasticity of poverty to growth X = y+ P8 NS NS NS NS NS NS

Rural areas
Gross elasticity of poverty to growth y -0.44 -1.26 -1.71 -0.39 -0.58 -0.77
Elasticity of poverty to inequality 8 1.63 2.98 4.26 0.28 1.05 1.69
Elasticity of inequality to growth P NS NS NS NS NS NS
Net elasticity of poverty to growth X = y + PS NS -2.06 -2.86 -0.46 -0.86 -1.23
Source: World Bank staff using Bolivia surveys. NS means not statistically different from zero at the 10% leveL Coefficients
underlined are significant at the 10% level. Coefficients not underlined are significant at the 5% level. Note: The fact that the
net elasticity for other urban areas is not statistically significant is probably due to the lack of observations and the small change
in poverty observed during the two years where data is available.
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5.5. The impact of economic growth on poverty and inequality in Bolivia is similar to that observed
in Latin America as a whole. An exercise similar to that reported in table 5.3 was performed with data
over time for twelve Latin American countries in Wodon et al. (2000). According to this study, the net
elasticity of the headcount index of poverty to growth in Latin America is -0.94, which is higher than that
observed for Bolivia's main cities (-0.61) and other urban areas (-0.46). On the other hand, the net
elasticity of extreme poverty to growth in Latin America is -1.30, which is below the estimate for
Bolivia's large cities (-1.51), but still above the estimate for small cities (-1.05). Broadly speaking, one
could say that at least in urban areas, growth in Bolivia has about the same impact on poverty than in
other Latin American countries. It is also worth noting that the lack of statistically significant correlation
between growth and inequality observed in Bolivia was also observed with the panel of twelve Latin
American countries.

5.6. Apart from reducing poverty, growth also improves non-monetary indicators of well-being.
Economic growth has positive impacts on a wide range of non-monetary indicators including infant
mortality, under five mortality, child malnutrition, and life expectancy at birth for the health sector; adult
illiteracy, net and gross enrollment in primary, secondary, and tertiary education, as well as illiteracy
among the adult population for the education sector; and access to safe water, sanitation, and telephones
for the basic infrastructure sector. Table 5.4 provides estimates of the elasticities of these indicators to
growth computed from a worldwide panel data set. Although two models were estimated, with the
estimation done in so-called "levels" or "differences", only the levels model is displayed in table 5.6.
These models are discussed in detail in a manual for SimSIP, a set of simulation tools for Social
Indicators and Poverty (see Box 5.2 at the end of the chapter). In each model, the elasticities depend on
the level of economic development of the country as captured by real per capita GDP in U.S. dollars (PPP

Purchasing Power Parity method, 1985). In the levels model for example, in a country such as Bolivia
(with a real per capita GDP below $2,500 at PPP 1985 prices), one percentage point in growth is expected
to result in a 0.081 percentage (not percentage point) increase in net primary enrollment. While the
magnitude of each elasticity depends on the social indicator and level of development of the country,
there is no doubt that economic growth is associated with strong non-monetary benefits in terms of
education, health, and basic infrastructure. Yet in some cases we observe no or negative impact. For
example, with the levels model, the gross primary enrollment tends to decrease with growth, which may
suggest improvements in efficiency. In general, however, when the growth elasticity is negative, real per
capita GDP is large, implying that the elasticity is used only for highly developed countries. Also, when
growth has no impact on an indicator, this can be interpreted as a sign that special targeted programs may
be needed to improve the social indicator under review. Interestingly, urbanization also seems to have a
larger impact on many social indicators than growth. While the fact that urbanization has a positive
impact is not surprising, the magnitude of the impact is. It could be that urbanization is correlated with
omitted variables in the regressions which also have positive impacts. Overall, as explained in the manual
for SimSIP, the model presented in table 5.4 (as well as the differences model) should not be given too
much weight in terms of causal interpretation, but they can be used to set targets for social indicators
within the framework of a PRSP, and this is done below.
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Table 5.3: Elasticities of Social Indicators to Growth and Urbanization, Levels
Health Indicators Infrastructure Indicators

Telephone
Infant Under 5 Life Malnutrition Access to Access to Mainlines

Mortality Mortality Expectancy Prevalence Safe Sanitation per 100
(under 1) at Birth (under 5) Water persons

Per capita GDP
Y<1000 -0.040 NS 0.015 NS 0.666 0.769 0.671
1000<=Y<2500 0.053 NS 0.020 -0.480 NS NS 0.538
2500<=Y<5000 -0.371 -0.467 0.008 NS NS NS 0.904
5000<=Y<10000 -0.354 -0.369 -0.023 -1.100 NS -0.414 0.517
10000<=Y -0.184 NS -0.009 NS NS NS -0.528
Urbanization
U<0.20 0.046 NS 0.054 0.525 2.102 NS NS
0.20<=U<0.40 -0.137 NS 0.087 NS 2.205 1.285 0.396
0.40<=U<0.60 -0.072 NS 0.017 NS 1.097 NS 1.277
0.60<=U<0.80 -0.646 NS 0.029 -3.300 NS NS 1.244
0.80<=U 0.552 NS -0.313 .NS NS -2.043 0.432
Time trend (not in log)
Uniform .. .. .. -0.013 0.006 0.022 0.044
Africa -0.015 -0.015 0.005 ..

Asia -0.031 -0.030 0.007 ..

ECA -0.031 -0.025 0.002 ..

LAC -0.031 -0.033 0.005 ..

MENA -0.039 -0.043 0.009 ..

OECD -0.037 -0.038 0.003 ..

Education Indicators
. Net Gross Gross Gross

ntrllmay Secondary Alt Primary Secondary Tertiary
Enrollment Enrollment Enrollment Enrollment

Per capita GDP
Y<1000 0.314 0.550 -0.060 0.065 0.171 0.253
1000<=Y<2500 0.081 0.357 0.045 -0.050 0.475 0.635
2500<=Y<5000 0.023 0.318 -0.059 -0.077 0.128 0.231
5000<=Y<10000 0.042 0.232 -0.115 -0.083 0.171 0.688
10000<=Y NS NS -0.105 -0.102 NS 1.281
Urbanization
U<0.20 0.500 1.492 0.231 0.452 0.657 1.907
0.20<=U<0.40 0.132 0.279 NS 0.520 0.716 2.054
0.40<=U<0.60 0.060 0.226 -0.319 0.113 0.528 2.734
0.60<=U<0.80 NS 0.493 -0.635 -0.192 0.661 4.135
0.80<=U -0.232 0.680 -0.446 -0.428 NS 7.083
Time trend (not in log)
Uniform .. .. .. 0.004
Africa 0.001 0.013 -0.024 .. 0.035
Asia -0.001 0.003 -0.031 .. 0.011
ECA NS NS -0.039 .. 0.010
LAC 0.003 0.012 -0.028 .. 0.023
MENA 0.013 0.029 -0.025 .. 0.031
OECD 0.000 0.007 -0.040 .. 0.015
Source: Wodon et al. (2001). Note: NS means not statistically different from zero at the 10% level. Coefficients underlined are
significant at the 10% level. Coefficients not underlined are significant at the 5% level. The symbol '..' implies that the
parameter was not included in the model.
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B. THE POOR DO NOT NECESSARILY BENEFIT EQUALLY FROM AN EXPANSION IN PUBLIC SERVICES

5.7. Empirical work suggests that the poor may benefit more than the non-poor from an expansion
in education services, and less than the non-poor for infrastructure and health services. In chapter
3, the availability of basic infrastructure services to Bolivia's population was estimated through mean
access rates by income decile. These mean benefit incidence estimates do not provide any indication of
the marginal benefit incidence, which measures how access for various groups increases at the margin
when the mean access for the population as a whole increases. Estimates of marginal benefit incidence in
Bolivia are provided in Table 5.5 using municipal level data for 1996 (for a description of the estimation
methodology, see Appendix, section MA.9). Three groups are considered: those living in poor
municipalities, those living in rich municipalities, and those living in municipalities with middle-range
income levels. The ranking of the municipalities is computed within Bolivia's nine departments, rather
than nationally. One thus compares how poor, middle, and rich municipalities fare within a given
geographic area, and the definition of which municipalities are poor, middle, or rich is specific to each
department. On average, the marginal benefit incidence estimates for the three groups of municipalities
in a given area must be one, since the increase in the mean access for a department as a whole must be
allocated to the three groups of municipalities. The question is whether (comparatively) poorer
municipalities benefit more or less than other municipalities from a departmental increase in access. As
suggested by the theoretical model in Box 5.4, the answer to this question differs depending on the
service considered.
* In education, the poor municipalities tend to benefit more than the other groups from an overall

increase in access to services. This is the case for pre-schools, primary schools, and libraries (for
secondary schools, there are no statistically significant differences in marginal benefit incidence.)

* In infrastructure, access to water is the only service for which the poor benefit as much as the non
poor from an expansion of the service. In all other cases (sewage, electricity, garbage collection, and
telephone), the non-poor benefit more than the poor from a service expansion.

* In health, the benefits from an expansion of the services also tend to favor the non-poor.
These results underscore differences in program capture according to municipalities. While these
differences need not persist over time (once the non-poor have near universal access, the poor may benefit
the most from any additional provision), they highlight the need to implement special policies at an early
stages for the provision of infrastructure services if the poor are to benefit from these services.

5.8. The lack of access to basic infrastructure services for the poor may be due to various factors. As
indicated in chapter 3 and table 5.5, different levels of access to electricity are observed between areas
and income groups. Intuitively there are at least three reasons why these differences may be observed.
First, if the residents of different areas value the publicly provided services (i.e., electricity in our case) at
different levels, then. varying levels of public services will be observed across areas. This rationale was
put forward by Tiebout (1956), who suggested that fully mobile consumers (voters) would sort
themselves into areas where the level of public goods and services maximize their utility. Second, if the
cost of providing the public service varies from one area to another, this will also lead to differing levels
of provision of public services across areas even if the preferences of the consumers in the various areas
are the same. While the first explanation may be more valid for a developed country, the second
explanation is more likely to be valid for a developing country. Third, as noted by Shoup (1989), an
unequal allocation of resources between income groups may also be observed because of implicit or
explicit distributional weights in the objective function of federal and local governments. All the factors,
as well as the correlation between geographic location and income will affect the final outcome. In Box
5.4, we provide a simple model to discuss some of these issues. The model provides a test of whether the
Government might maximize overall access rate, rather than access for the poor (or the non-poor).
Indeed, while from a political standpoint equalizing resources or outcomes can both attractive goals for
governments, maximizing average educational outcomes can also be an attractive alternative objective.
To achieve this objective, educational resources would have to be allocated to groups who have the
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largest gains in access to services from an additional dollar of spending, at the expense of the groups who

exhibit a lower gain in access per dollar public spending. We would argue that a government maximizing
average outcomes between the rich and the poor would allocate more funding for infrastructure in richer

areas. This highlights the need to implement explicit pro-poor policies for access to infrastructure.

Table 5.4: Who benefits from service expansion in Bolivia? Education, Infrastructure, and Health
Estimates of the marginal benefit Tests of differences in the marginal

incidence by municipal income group benefit incidence estimates (p-values)

Poor Middle Rich Poor versus Middle Poor versus
Middle versus Rich Rich

Education
Pre-school 1.077 1.261 0.662 0.200 0.004 0.036

Primary school 1.309 1.181 0.510 0.623 0.066 0.030

Secondary school 0.881 1.265 0.854 0.225 0.304 0.946
Library 1.247 1.164 0.589 0.690 0.039 0.022

Infrastructure
Water 0.937 1.124 0.940 0.118 0.158 0.982

Sewage 0.219 0.881 1.900 0.000 0.000 0.000
Electricity 0.504 1.355 1.141 0.002 0.463 0.031
Garbage collection 0.534 0.687 1.779 0.783 0.010 0.004

Telephone 0.305 0.654 2.041 0.469 0.000 0.000
Health
Health center 0.442 0.909 1.649 0.075 0.000 0.000
Medical personnel 0.421 1.060 1.519 0.043 0.066 0.000
Source: Ajwad and Wodon (2002a) based on 1996 municipal level data. An estimate of marginal benefit incidence larger
(smaller) than one indicates that the corresponding group benefits more (less) than other groups from a national expansion of the
service. See also Ajwad and Wodon (2002b).

C. GROWTH ELASTICITIES OF POVERTY AND SOCIAL INDICATORS CAN BE USED FOR SIMULATIONS

5.9. The elasticities of poverty to growth can be used to simulate future poverty measures in Bolivia.
Establishing targets for poverty reduction and for other indicators of well-being is one, of the mandates of

the PRSP to be prepared by the GRB. An illustration on how to simulate future poverty levels is given in

table 5.6. Consider as initial conditions the headcount of extreme poverty in urban areas (both large and

small cities) and rural areas in 1999 as given in chapter 1, at respectively 23.85 and 58.80 percent. Given

the urbanization rate in 1999 of 63.74 percent (this rate differs slightly from the one observed in the

surveys), the national headcount for extreme poverty is then 36.52 percent. For poverty, the
corresponding figures are 51.51 percent in urban areas, 81.71 percent in rural areas, and 62.46 percent

nationally. We will use for illustrative purpose an elasticity of poverty reduction to growth in urban and

rural areas of respectively -1.30 and -0.60 percent. For extreme poverty, we will use elasticities of -0.88

and -0.46. Then, assuming a growth in per capita income of 2 percent over the full period, the headcount

index of extreme poverty is reduced in urban areas to 19.66 percent and in rural areas to 38.58 percent by
2015. Nationally, assuming no change in urbanization, extreme poverty and poverty are reduced to 26.52
and 50.27 percent. Taking into account the increase in urbanization (so that the weights for urban areas

and rural areas change over time in the estimation of national poverty), extreme poverty is reduced

nationally by an additional 2 percentage points, to 24.51 percent, and poverty is reduced to 46.90 percent.

These simulations are crude, but they give an idea the gains towards poverty reduction that can be

expected in the future. To reduce extreme poverty further, the country would need to increase either its

GDP growth rate or its elasticity of extreme poverty to growth. In the simple model presented here, a ten

percent increase in per capita GDP growth (to 2.2 percentage points per year) would have the same,

impact as a ten percent increase (in absolute terms) in the elasticity of extreme poverty to growth.
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Table 5.5: Poverty measures: An hypothetical illustration with growth at 2 percent per capita
With urbanization W/o urbanization Urbanization and rural and urban poverty (headcount)

National National National National Urbani- Urban Rural Urban Rural
extreme poverty extreme poverty zation rate extreme extreme poverty poverty

Year poverty poverty poverty poverty
1999 36.52 62.46 36.52 62.46 63.74 23.85 58.80 51.51 81.71
2000 35.56 61.41 35.78 61.61 64.41 23.56 57.27 50.60 80.96
2001 34.63 60.37 35.06 60.77 65.07 23.28 55.78 49.71 80.21
2002 33.74 59.34 34.36 59.95 65.74 23.00 54.33 48.84 79.48
2003 32.87 58.32 33.67 59.13 66.40 22.73 52.92 47.98 78.74
2004 32.03 57.31 33.00 58.33 67.06 22.45 51.54 47.13 78.02
2005 31.23 56.31 32.34 57.54 67.73 22.18 50.20 46.30 77.30
2010 27.58 51.47 29.27 53.77 71.05 20.88 44.01 42.37 73.81
2015 24.51 46.90 26.52 50.27 74.37 19.66 38.58 38.77 70.48

Source: Own estimates.

5.10.The elasticities of social indicators to growth (and urbanization) can also be used to set targets
because they may provide more realistic projections than simple extrapolations. As is the case for
poverty targets, the elasticities in table 5.4 can be used to set targets for social indicators, but with one
caveat. In the case of poverty, there is no alternative to the use of the elasticities for establishing targets.
In the case of social indicators, there is one alternative. Instead of using the model of table 5.4, one could
find the curve of best fit for the historical trend in the indicators, and use the forecast for the targets. In
most cases however, it could be argued that for Bolivia, the model in table 5.4 work as well if not better
than time series extrapolations using the line of best fit (whether this line is linear, exponential,
logarithmic, or power-based). In any case, examples of targets for the social indicators using the levels
model (i.e., the elasticities in table 5.4), a growth rate of GDP of four percent per year, and the most
probable scenario for future urbanization and population growth are given in table 5.7. These simulations
are provided for illustrative purpose only. (Other simulations could easily be provided using the newly
developed SimSIP; see Box 5.1 for details).

Table 5.6: Targets for social indicators: An illustration of the growth and urbanization model
1999 2000 2001 2002 2003 2004 2005 2010 2015

Health Indicators
Infant Mortality Levels 58.8 56.6 54.4 52.4 50.5 48.7 46.9 39.3 32.0
Under-five Mortality Levels 83.0 79.8 76.9 74.0 71.3 68.7 66.2 55.1 44.4
Life Expectancy Levels 62.1 62.4 62.8 63.2 63.6 64.0 64.3 66.3 68.2
Malnutrition Levels 7.1 6.7 6.3 5.9 5.6 5.3 5.0 3.9 3.3

Education Indicators
Illiteracy Rate Levels 15.0 14.5 14.0 13.5 13.0 12.6 12.2 10.4 8.8
Net Primary Enrollment Levels 95.0 95.4 95.8 96.2 96.6 97.1 97.5 99.8 100.0
Net Secondary Enrollment Levels 36.9 37.8 38.7 39.7 40.6 41.6 42.6 47.9 53.5
Gross Primary Enrollment Levels 96.3 96.3 96.3 96.3 96.4 96.4 96.5 97.0 97.3
Gross Sec. Enrollment Levels 53.4 55.6 57.8 60.1 62.5 64.9 67.5 81.5 95.4

Infrastructure Indicators
Access to Safe Water Levels 59.5 59.9 60.2 60.6 61.0 61.3 61.7 63.6 65.5
Access to Sanitation Levels 44.8 45.8 46.8 47.8 48.9 50.0 51.1 57.0 63.7
Telephone Mainlines Levels 7.9 8.5 9.1 9.7 10.4 11.1 11.9 16.4 23.2
Source: Based on SimSIP. The predictions use World Bank data on initial conditions (latest observation available for each
indicator) which may be different from those used by the GOB. The GOB may also have different forecasts for GDP growth,
population growth, and urbanization (see text for our own assumptions). These targets are given for illustrative purpose only.
Alternative simulations corresponding to the data and growth/population/urbanization forecasts of the GOB could easily be
obtained using the simulators in SimSIP.

72



BOX 5.2: SIMSIP - SIMULATIONS FOR SOCIAL INDICATORS AND POVERTY

Many governments set targets for poverty and social indicators (e.g., in education, health, and access to
basic infrastructure services such as safe water and sanitation). Governments then propose policies that
will improve their chances of reaching the targets, and they estimate the cost of reaching the targets. The
use of targets as a basis of country strategies is common in countries preparing PRSPs, but it also takes
place in other, richer countries as well. This box briefly describes user-friendly Excel-based simulators
which have been created in order to facilitate the setting of targets for poverty and social indicators and
the estimation of the cost of reaching targets. SimSIP has four modules: (a) SimSIP_Goals helps analysts
assess whether PRSP targets are realistic; (b) SimSIP-Costs provides estimates of the cost of reaching
targets; (c) SimSIP-Incidence analyzes who is likely to benefit from additional social expenditures; and
(d) SimSIP_Determinants analyzes the micro-determinants of poverty and other outcomes. Below, the
focus is on SimSIP_Goals and SimSIP_Costs. Details on other modules are available upon request. The
SimSIP modules are available at www.worldbank.org.

SimSIP_Goals. SimSIP_Goals is an Excel Worksheet that can be used for setting targets for education,
health, basic infrastructure, and poverty indicators (the list of indicators is as follows: gross primary,
secondary, and tertiary enrollment rates; net primary and secondary enrollment rates; rate of illiteracy
among the adult population; infant mortality rate, under-five mortality rate, life expectancy, and under
five malnutrition rate; access to water, access to sanitation, and telephone main lines; and poverty
measures - headcount, poverty gap, and squared poverty gap). At this stage, simulations can be made
only for Latin American countries, but the simulator will be adapted to other regions. The indicators in
the worksheet correspond roughly to the International Development Goals.

For education, health, and infrastructure services, the indicators are provided at the national level only.
Targets can be based on either historical trends or model-based forecasts. For historical trends,
projections into the future are based on country-level historical trends observed for each specific
indicator. Four different ways of fitting a historical trend at the country level are considered for each
indicator. The best fit historical trend among the four functional forms is selected for the simulations.
Time is the only exogenous variable. For model-based forecasts, the simulator relies on an econometric
model giving elasticities of the indicators to economic growth, per capita, urbanization, and time. The
elasticities are estimated with two different specifications using world-wide panel data sets, and they are
allowed to vary with a country's level of development (i.e., GDP per capita) and urbanization.

For poverty, the indicators are provided at the rural and urban level. This yields national poverty
measures when urbanization is taken into account. The simulations for poverty are based on estimated
elasticities of poverty to growth, taking into account the impact of growth on inequality. Apart from
simulating future levels of poverty as a function of economic growth, population growth, and urbanization
growth, the user is provided with the contribution of each of these variables to poverty reduction. Given
assumptions for these variables, the user can also assess how income inequality would have to change in
order to reduce poverty by the stated objective (say, a reduction in headcount of 50 percent by 2015).

SimSIP_Costs. SimSIP_Costs can be used to estimate the cost of reaching education, health, and basic
infrastructure targets, and to check whether the overall cost can be funded under alternative scenarios.
The simulator has interfaces for education, basic health care, basic infrastructure, and fiscal sustainability.

Education. The costing is done for preschool, primary school and two levels of secondary school (as well
as general administrative costs) through cohort analysis. Three sets of assumptions must be entered by
the user in the simulator: country demographics, the performance of the education system (age at entry in
the various schooling cycles, as well as structure of repetition, promotion, and drop out rates), and costs
(supply-side costs, including teacher wages and teacher-student ratios; demand-side costs related to the
provision of stipends to part of the student body; and investment costs related to the training of new
teachers and the construction of new classrooms). All variables are allowed to change over time.
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Simulations are provided for education outcomes or targets and for the cost of reaching these outcomes.
* Education outcomes: The outcomes or targets can be specified in terms of enrollment rates (net or

gross), in terms of completion rates, or in terms of quality variables such as the time it takes to
complete a cycle. Rather than specifying a target, the user must-propose changes in the indicators of
performance of the system (such as entry rates, or repetition-promotion-dropout rates) and assess
whether the outcome is realistic or not. For the most important indicators such as net and gross
enrollment rates, to check if outcomes are realistic, the user can use the goals module of SimSIP.

* Costs of reaching targets: On the basis of the education outcomes and the cost structure specified by
the user, the simulator provides an estimate of the costs of reaching the targets. Three different types
of costs are considered: supply-side recurrent costs (consisting mostly of teacher wages and
administration costs), demand-side costs (stipends provided to low income students), and supply-side
investment costs (mainly construction of new classrooms, training of teachers).

Basic health care. The costing is done for the provision of basic health care packages. Three different
packages are considered. They differ in terms of the number of services included. The services comprise
general mortality reduction programs with emphasis on acute diarrhea and respiratory diseases among
babies and young children; immunisation and nutrient deficiency programs; pregnancy care including pre-
natal and post-natal. assistance; community and environment programs; adult and senior health issues;
education on medical drugs use; and occupational health programs. The basic packages are provided by
mobile health teams, community teams, and officials of the Ministry of Health. Three sets of assumptions
must be entered by the user: country demographics, parameters behind basic health care delivery systems
(e.g., exact specification of all members of mobile teams in charge of providing populations with health
care; number of villages to be covered by a single team; number of annual visits per village) and costs
(e.g., wages, cost of medicines, travel costs, etc.). Simulations are provided for coverage outcomes and
the costs of reaching targets. Also presented are the total gains in wellbeing from basic health packages.
* Health coveraie outcomes: This is the population covered by mobile health teams in targeted areas.
* Costs and gains in well-being: Based on the cost structure specified by the user, the simulator yields

estimates of total annual costs in the local currency of the country. Annual cost by operating team are
also provided along with annual cost per individual reached by the programs (annual cost per capita).
The present value of investments in basic health packages is calculated and the cost effectiveness of
the programs is estimated in reference to gains in Disability Adjusted Life Years (DALYs).

Basic infrastructure. This deals with targets for access to safe water, sanitation, and electricity, and the
cost of reaching these targets. Again, three sets of assumptions must be entered by the user for country
demographics, coverage levels (information on current coverage and targets), and costs (the costs per
beneficiary are separated into investment, operations and maintenance costs). Options for water system
technology relate to the type of water supply systems (piped or non-piped), the water distribution
mechanism (gravity fed, pump fed and spring protection systems), and the population density served by
the systems (high density or concentrated, semi-dispersed and dispersed population). For sanitation, the
options include conventional sewage systems, pour-flush latrines, and dry latrines. The various costs per
beneficiary (investment, operations, and maintenance) can be shared between the public sector and the
households, with the option of including subsidies. The simulator returns coverage rates-and overall costs.

Fiscal sustainability. The simulator integrates the information on costs provided by the education, health,
and basic infrastructure worksheets into a fiscal sustainability framework. The total resources of the
Government are derived from assumptions regarding taxation rates and GDP growth, the overall structure
of public spending, and the availability of HIPC debt relief funds. Projections are made about the share
of total public spending devoted to social and targeted interventions, so as to suggest the need for
adjustments in the budget in order to cover the cost of reaching targets. The simulator includes features
which enable policy maker to assess trade-offs within and between sectors (e.g., how much additional
coverage for basic health care can be afforded if one reduces net secondary school enrolment targets by 5
percent?).
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APPENDIX: METHODOLOGICAL ANNEXES

MA.1: MEASURING POVERTY, INEQUALITY, AND INCOME GROWTH IN THE SURVEYS

To measure poverty, we use the first three measures of the FGT (Foster, Greer, and Thorbecke, 1984)

class. Each measure is computed with both extreme and moderate poverty lines. The first measure is the

headcount index of poverty, which is simply the percentage of the population living in households with a

per capita consumption below the poverty line. This is denoted by P0 . The second measure, which

captures the depth of poverty, is the poverty gap index P1. It estimates the average distance separating the

poor from the poverty line as a proportion of that line (the mean is taken over the whole sample with a

zero distance allocated to the households who are not poor.) The third measure, which captures the

severity of poverty, is the squared poverty gap index P2. It takes into account not only the distance

separating the poor from the poverty line, but also the inequality among the poor. Denoting by Yi the

nominal per capita income for household i, by Z the poverty line (extreme or moderate), by N population

size, by wi the weight for household i (equal to the household size times the expansion factor, the sum of

the weights being N), the three poverty measures are obtained for values of 6 equal to 0, 1, and 2 in:

Pe = Eci!z (wilN) [(Z - Yi)/Z]e

While in table 1 only headcount indices are reported, higher order measures (poverty gap and squared

poverty gap) are provided in Appendix 2. We also make use of these higher order poverty measures in

subsequent chapters. Note that the above formula gives poverty measures at the individual level since the

weight of each household is proportional to its size. By contrast, the GRH estimates in table I are

household based, with the sum of the weight (expansion factors) wi being the total number of households

in the population. Household level poverty measures tend to be lower than individual level poverty

measures, because larger households tend to be poorer. It is better to use individual level measures.

To obtain a trend for income inequality, we use three different measures: the Gini, Theil, and Atkinson

indices. Denoting by Fi the normalized rank (taking a value between zero for the poorest individual and

one for the richest) of household i in the distribution of income, and by fthe mean per capita income,

and dropping the weights for notational ease, the three indices are defined as follows:

-y -11
G = 2 cov (Y,, F)/Y T=- log( A =1-

n i= Y yn Y=

In the Atkinson index, e measures the aversion to inequality. Note that while poverty measures are

sensitive to adjustments for under- or over-reporting in the surveys to reflect the national accounts,

inequality measures are typically not sensitive to these adjustments (and when they are sensitive, the

impact of adjustments on the inequality measure tends to be very small). Finally, apart from poverty and

inequality measures, we provide welfare ratios, which are mean levels of per capita income normalized by

the poverty line (extreme or moderate). A welfare ratio equal to one indicates that on average households

have income at the level of the (extreme or moderate) poverty line.

Economic growth in the surveys (as opposed to the growth observed in the National Accounts) is

measured by percentage changes in welfare ratios over time. As is the case for poverty, welfare ratios are

sensitive to adjustments for under- and over-reporting. The welfare ratios are defined as W = 1i (wi IN)

(Y, /Z). The simplest way to make adjustments for underreporting in the surveys consists in multiplying

the welfare ratio by the per capita GDP or consumption in the National Accounts and then to divide the

result by the income per capita as recorded in the surveys (Yi). In the case of Bolivia, we used slightly

more sophisticated methods for taking into account underreporting for various income sources.
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MA.2: ANALYZING THE IMPACT OF VARIOUS INCOME SOURCES ON INEQUALITY

To analyze the impact of various sources of income on inequality in per capita income, one can use a
source decomposition of the Gini index proposed by Lerman and Yitzhaki (1985; see also Garner, 1993
for an application to inequality in consumption rather than income). Denote total per capita income by y,
the cumulative distribution function for total per capita income by F(y), and the mean total per capita
income across all households by py. The Gini index can be decomposed as follows:

Gy = 2 cov [y, F(y)]/uy = 2 S;R;G;

where Gy is the Gini index for total income, Gi is the Gini index for income yi from source i, Si = [LlR is
the share of total income obtained from source i, and Ri is the Gini correlation between income from
source i and total income. The Gini correlation is defined as Ri = cov [yi, F(y)] / cov[(yi, F(yj)], where
F(yi) is the cumulative distribution function of per capita income from source i. The Gini correlation Ri
can take values between -1 and 1. Income from sources such as income from capital which tend to be
strongly and positively correlated with total income will have large positive Gini correlations. Income
from sources such as transfers tend to have smaller, and possibly negative Gini correlations. The overall
(absolute) contribution of a source of income i to the inequality in total per capita income is thus SiRiGi.

The above source decomposition provides a simple way to assess the impact on the inequality in total
income of a marginal percentage change equal for all households in the income from a particular source.
As proven by Stark et al. (1986), the impact of increasing for all households the income from source i in
such a way that yj is multiplied by (1 + ei) where ei tends to zero, is:

G = Si(RiGi -Gy)
odei

This equation can be rewritten to show that the percentage change in inequality due to a marginal
percentage change in the income from source i is equal to that source's contribution to the Gini minus its
contribution to total income. In other words, at the marginal level, what matters for evaluating the
redistributive impact of income sources is not their Gini, but rather the product RiG, which is called the
pseudo Gini. Alternatively, denoting by i1i = RiG ilGy the so-called Gini elasticity of income for source i,
the marginal impact of a percentage change in income from source i identical for all households on the
Gini for total income in percentage terms can be expressed as:

= S ,RG Si = Si (q - 1)
Gy G

Thus a percentage increase in the income from a source with a Gini elasticity i1i smaller (larger) than one
will decrease (increase) the inequality in per capita income. The lower the Gini elasticity, the larger the
redistributive impact. The same decomposition can be applied to per capita consumption and its sources.
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MA.3: DETERMINANTS OF POVERTY: CATEGORICAL OR LINEAR REGRESSIONS?

It has become a standard practice to analyze the determinants of poverty through categorical regressions

such as probits and logits. When using such categorical regressions, it is assumed that the actual (per
capita) income of households divided by the poverty line, which is denoted by the latent variable y*j, is
not observed. We act as if we only know whether a household is poor or not, which is denoted by the
categorical variable yi, which takes the value one if the household is poor, and zero if the household is not
poor. If we denote by Xi the vector of independent variables (including a constant), the model is:

y*j = P'Xi + E, with yi = 1 if y*j >0 and yi = 0 if y*i.< 0

Under the hypothesis of a normal standard distribution for the error term F, this model can be estimated
as a probit. The probability for a household with characteristics Xi of being poor is given by Prob[yi* >

0]= Prob[O'X, + Fi > 0] = Prob [F, >-P'Xi] = F (O'Xi) where F denotes the cumulated density of the standard
normal distribution. The marginal impact of a change in a continuous variable XA on the probability for

household i of being poor, all other variables being held constant, is f(3X)A, where f is the standard

normal density. A coefficient |3 A positive (negative) implies a positive (negative) effect of an increase in
the corresponding variable on the probability of being poor. The marginal probability variations can be

measured for any particular value of the Xi vector since f(3'Xi)O3A depends upon Xi. The convention is to
compute the marginal effects at the sample mean. If XA is discrete, its impact on the probability of being
poor can be obtained by comparing the cumulated normal densities at various values.

The main problem with such categorical regressions is that the estimates are sensitive to specification
errors. With probits, the parameters will be biased if the underlying distribution is not normal. The
alternative is to use the full information available for the dependant variable (indicator of well-being), and
to run a regression of the log on the indicator (if its distribution is log normal.) Assume that w*j is the
normalized indicator divided by the poverty line, so that w*. = y*i/z, where z is the poverty line. A
unitary value for w*j signifies that the household has (per capita) income exactly at the level of the
poverty line. Then, we can run the following regression:

Log w*j = Y'Xi + F,

From this regression, the probability of being poor can then be estimated as follows:

Prob[log w*i<0 I Xj) = F[-(y'Xj)/o]

where o is the standard deviation of the error terms and, as before, F is the cumulative density of the
standard normal. This does not mean that probit/logit regressions should never be used. Categorical
regressions will typically have better predictive power for classifying households as poor or non-poor.
However, to conduct inference on the impact of variables on poverty, it is better to use linear regression.
Another advantage of linear regressions is that probabilities of being poor can be computed for any
poverty line the analyst whishes to use without having to rerun a new regression for every poverty line.
This is with region-specific poverty lines valid for urban or rural areas as a whole, or for specific
departments within the urban and rural sectors, only the constant and/or the coefficients of the regional
dummy variables in the regression will change, and this happens in a straightforward way.
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MA.4: EDUCATION, LABOR FORCE PARTICIPATION, AND WAGES

There are different ways to look at the impact of education on wages. The returns to education presented
in Table 2.3 were obtained using the standard Heckman model which can be used to capture the impact of
education on both the probability of working and the expected wage when working. Denote by log wi the
logarithm of the wage observed for individual i in the sample. The wage wi is non zero only if it is larger
than the individual's reservation wage (otherwise, the individual chooses not to work.) The difference
between the individual's wage and reservation wage is denoted by A*i. The individual's wage on the
market is determined by geographic location (separate regressions are run for the urban and rural sectors),
years of experience E, and years of schooling S. There may be other determinants of wages but these are
not observed. The difference between the individual's wage and his reservation wage is determined by
the same characteristics, plus the number of babies B, children C, and adult family members A of the
individual (and their square.) The Heckman model is written as:

wi= w* if A*j> 0, and 0 if A*, <0

Log w*i = ow + . wSEi + w2Ei2 w3Si + P w4S + wi

Ai=aA+PA1E,+PA2 2 A5B i+pA6Bi2PA7QiN8Qi+PAi+PoA2 m + EA

The expected value of s,i is not zero. Denoting by p and QD the standard normal density and cumulative
density, and noting that oA, the standard error of eFi, is normalized to one, we have:

E[Log w*j IA*i>0] =a+PwjEi+w2 w3Si+Pw4Si +19(ma)/(MAi)

E[Log w*, |A*j<0] =aP+wiE+w 2E
2

3Si+Pw4Si 2 (mA)[

If X is statistically different from zero, the returns to education will differ between the employed and the
unemployed, although the difference will typically be small. The returns provided in Table 4.4 are
computed from the above wage regressions by taking the first derivative of the expected wage with
respect to the number of years of schooling. Thus the return to education for year of schooling S is
aE[Log w*j]/aS = Pw3+2Pw4S when X is zero. The returns are increasing (decreasing) with the number of
years of schooling if the coefficient P,w4 is positive (negative.) These returns do not take into account the
positive impact on the probability of working of education (i.e., the fact that p&zSi+pA4Si2 is typically
positive.) The returns also do not include estimates of the costs of schooling for parents and society
(which reduce the returns) and of the indirect effects and externalities associated with education (which
typically increase the returns, from the point of view of both the society and the household.)

In order to take into account the impact of education on the probability of working, the above regressions
can be used to compute the product of the expected wage when working times the probability of working
as a function of the level of education reached. This was done to test whether households could expect to
emerge from poverty with only one adult male member working (the answer in a nutshell is no). A
similai procedure was used for estimating the cost of child labor in terms of foregone future earnings,
although with a slightly different sample to estimate the regressions (in this case, the sample includes
younger individuals and the results of the procedure are reported in the section on child labor).
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MA.5: WAGES AND LABOR FORCE PARTICIPATION: AREA VERSUS INDIVIDUAL EFFECTS

Differences in wages and labor force participation between departments can be due to differences in the

characteristics of the households living in the various departments (e.g., differences in education levels,

experience, or demographics), or to differences in the characteristics of the areas in which the households

live (e.g., infrastructure, regional development, etc.). Siaens and Wodon (2002b) extend a methodology

proposed by Ravallion and Wodon (1999) to look at these effects. The first step consists in estimating a

Heckman model such as the one described in Box 2.2. In order to capture area effects, apart from the

education, experience, and demographic variables, the specification includes departmental dummy

variables in both the probit for labor force participation and the log wage regression. In other words, if wi

is the wage of individual i when working, Li is the categorical variable indicating whether the individual

is working or not, Xi is a vector of individual education and experience variables, Di is a vector of

geographic dummies, and Zi is a vector of household demographics, we estimate jointly:

Log wi = PXi + 8Di + E,

Li = pXi + pZi + cDi + ii

The coefficient vectors 8 and a can be estimated so as to represent deviations from the national mean

rather than deviations from a reference department. In this case, there is no overall constant in the

regressions and the sum of all geographic coefficients in each regression is zero, i.e. 1|51 = ja| = 0. (This

facilitates the interpretation of the coefficients and the subsequent manipulations for the simulations, but

to do so it is necessary to estimate the regressions twice using standard statistical packages.) Using the

regression results, simulations are then conducted to estimate whether it is area or individual effects that

are driving the differences in labor force participation and wages between departments.

Individual effects. The first set of simulations consists in estimating the predicted wage and labor force

participation in each department using as determinants of the differences between departments only the

differences in household characteristics between departments. Dropping the selection terms in the wage

equation for simplicity in the notation (these correction terms were included in the empirical work), and

denoting by Xd and Zd the sample means of the individual characteristics at the departmental level, this

leads to estimates of the expected wage Wed and expected labor participation Led in department d as:

Wed = E [Wi I X,= Xd] = exp(pXd)

Led = E[Li=1 | Xi=Xd and Zi= Zd ] = F([LXd + (Zd),

where F is the cumulative standard normal density. The "c" subscript in these estimates stands for

concentration whereby the impact of the concentration of individual characteristics in some departments

versus others leads to differences in the performance at the departmental level. The numbers shown in

table 2.11 under the column "individual effects" are the variance across d of the above estimates.

Area effects. The second set of simulations consists in estimating the predicted wage and labor force

participation in each department using as determinants of the differences between departments only the

differences in the characteristics of the departments. Dropping the selection terms in the wage equation

for notational simplicity, and denoting by X" and Zn the national sample means for the individual level

variables, and by Dd a vector of zeroes except for the dth department, this is obtained as follows:

Wgd = E [W | Xi = Xn and Di= Dd] = exp(PXn + 8Dd)

Lgd = E[Li=1 X,= X"and Zi= Zn and Di= Dd] = F(pX`"+ (pZn + aDd)

The "g" subscript in these estimates stands for geographic effects whereby controlling for individual

effects, the impact of the geographic effects leads to differences in the performance at the departmental

level. In table 2.11 under the column "area effects", we have the variance across d of these estimates.
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Joint effects. The third simulation consists in finding the impact of both individual and area effects, and

computing the variance of the resulting simulated departmental measures. This is obtained from:

Wid = E [Wi I Xi= Xdand Di= Dd] = exp(3Xd + 8Dd)

L)d = E[L=1 I Xi= Xd and Zi= Zd and Di= Dd = F(pXd + 9Zd + ODd)

The "j" subscript in these estimates stands for joint effects whereby the impact of both concentration and

geographic effects is taken into account to analyze differences in the performance at the departmental

level. In table 2.11 under the column "area effects", we have the variance across d of these estimates.
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MA.6: MEASURING UNSATIFIED BASIC NEEDS IN BOLIVIA

This annex summarizes the method used in Bolivia for analyzing unsatisfied basic needs (see Republica
de Bolivia, 1993, for more details, and INE-UDAPE-Censo 2001, 2002, for an update). A basic need is

satisfied if the value of the underlying indicator reaches x*. If the value of the indicator for household j is
xj, the lack of satisfaction for the basic need is denoted by cxj = 1 - lx, where lxj measures the level of

satisfaction for the indicator (we follow Bolivia's notation; in Spanish, C stands for carencia, and 1 stands

for logro). We have:

x
cXj= 1 1, with 1x=

Indices are computed for housing (carencia de la vivienda, CV), basic infrastructure services (carencia en

servicios e insumos basicos de la vivienda, CSIB), education (rezago educativo del hogar, RE), and

health (iladecuacion en la atencion de la salud y seguridad social de la familia, CSSy). In each case, the

indices are constructed so as to have a value between minus one (best situation) and one (worst situation).

A value of zero indicates the satisfaction of the minimum norm for the basic need. In the case of housing

and basic infrastructure , the indices are computed at the household level. In the case of education and

health, they are computed first at the individual level, and then aggregated into a household measure. The

overall index of unsatisfied basic needs I(NBI)j uses equal weights for its four components:

I(NBI)j =I (Cv. +CSIB +RE +CSS.)4

This overall index was used as a proxy for poverty in order to construct Bolivia's poverty map (Republica

de Bolivia, 1993). Since a value for I(NBI)j greater than zero denotes a lack of satisfaction for a basic

need, a household with I(NBI)j>O could in principle be identified as poor. However, because households

with an index slightly below zero can still be considered as being near the poverty line, the rich have been

defined as those with -1 5 I(NBIj) < -0.1, and the poor have been defined as those with I(NBIj) > 0.1

(those with -0.1 I(NBI) 5 0.1 are considered as being at the poverty threshold). Furthermore, in

Bolivia's terminology, the marginalized poor have 0.7 < I(NBIj) 1. The indigent poor have 0.4 <

I(NBIj) 5 0.7. The moderate poor have 0.1 < I(NBIj) 5 0.4. Together, the marginalized and indigent poor

make up the extreme poor. The marginalized poor lack on average about 85 percent of what is considered

a minimum in order to satisfy one's basic needs. For the indigent poor, the figure is 55 percent. The

moderate poor lack about 25 percent of the minimum needed to meet one's basic needs.

The index for housing CV, is a function of the quality of housing materials CMV and an index of

crowding CEVj. The index of quality of housing materials is itself a function of separate indices

computed for floors (cpj), walls (cmi) and the roof (ct). The overall formula is:

CVj = (CMV + CEV,), with CMVj = c + cmi + cti)
'2 3

The index for basic infrastructure services CSIBj is a function of indices for sanitation CSB and energy

CE. The index for sanitary equipment is itself a function of indices for water (caj) and sanitary

installation (cs). The index for energy depends on access to electricity (ce) and the cooking fuel (ccj).

Overall, we have:

CSIB =i (CSBj + CEj), with CSB = (caj +csj) and CE =i (cei + ccci)

The index for education RE is the straight average at the household level of each individual's educational

lag. The educational lag RE;j for individual i in household j is one minus the educational attainment for
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the individual aney. The attainment depends on the individual's number of years of schooling apy (with
ap* being the norm), whether or not the individual attends school asj (with as* being the norm), and
whether or not the individual is literate alj. If mj is the number of individuals in household j, we have:

lm; (ap. + as..REU = - '='REj , with REj = 1- anej and aneij = 'j almy ap * +as"~ *

Finally, the index for health CSS is simply one minus a variable that measures whether the household has
access to health services, and if it does, to what type of services the household relies on. Denoting by ssj
the health status of the household, and by ss* the norm, we have:

CSS = 1-1ss1 , with Issj = ss/ss*

Once the measures of unsatisfied basic needs are available at the household level, they can be aggregated
to construct a poverty map using standard procedures inspired by FGT (1984) poverty measures (see Box
1.2). If qk is the total number of poor households in area k, the household-level (i.e., not taking into
account weights reflecting household size) intensity of poverty in area k, denoted by I(NBI)k, is:

I(NBI)k J , I(NBI)j
qk

Then, if nk is the total number of households in area k, the incidence of poverty, denoted by H(NBI)k, is:

H (NBI) k = qk

nk

Finally, the magnitude of poverty Pl(NBI)k is the product of the previous two terms , such that:

Pl(NBI)k = H(NBI)k I(NBI)k = - =(
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MA.7: ESTIMATING THE COST OF CHILD LABOR IN TERMS OF FUTURE EARNINGS-

To estimate the cost of child labor, we proceed in two steps (Siaens and Wodon, 2002a). First, we

analyze the determinants of child labor and schooling using bivariate probits models for urban boys,

urban girls, rural boys, and rural girls. Using bivariate probits generates efficiency gains in the estimation

because the correlation between the error terms of the work and schooling regressions is taken into

account. It also enables us to compute the probability of going to school conditional on working or not.

Denoting by S* and L* the latent and unobserved continuous schooling and work variables, by S and L

their categorical observed counterparts, and by X the vector of independent exogenous variables, the

bivariate probit model can be expressed as:

S* =/, X+es S=1 ifS* >O,S=Ootherwise

L* =,LX +EL L =1 ifL*>, L=O otherwise

E[eS = E[eL I = 0 Var[eS I = Var[eL ] = 1 Cov[es,eL] = P

The error terms have a bivariate normal distribution. The impact of child labor on schooling can be

computed as the difference in the two conditional probabilities of schooling:

AP = P(S=1 I L-O, X) - P(S=l I L-l, X)

The second step consists in estimating the loss in future income when a child leaves school prematurely.

For this, we need to know the probability for a child to work after reaching adulthood, as well as the

expected wage when working. The standard model in this category is Heckman's sample selection model

described in Box 2.2. After estimating this model (again for the various samples: urban boys, urban girls,

rural boys, and rural girls), we compute the future stream of income of the child with two levels of

education: 6 years of schooling (primary level) and 9 years of schooling (lower secondary level.) In the

first case, the child goes to school up to its 126' birthday, while in the second case, he/she stays in school

up to the 15' birthday. We then make the simplifying assumption that if there is substitution between

child work and schooling, the child who is working leaves the school after 6 years of schooling (at age

12), while he could have benefited from 9 years of schooling otherwise (until age 15.) Algebraically, if

EW&t and EW9 t denote the expected labor earnings (taking into account both the probability of working

and the expected wage when working) of the child at age t if he/she has completed respectively 6 and 9

years of schooling, and r is the discount rate (assumed to be 5 percent per year), then the loss AEW in life-

time future income for a child not completing 9 years of education due to work is:

65 EW9 65 EW
AEW = Z ___t- Z EW 13

,=6 (1 + r)' t=13 (1+ r)

Multiplying the discounted loss in future earnings AEW by the substitution effect between child labor and

schooling AP, and dividing by the child's life-time earnings if he/she were to remain in school until age

15, provides the percentage cost PC of child labor in terms of forgone income:

as EW4
PC=AP*AEW /6

Z=1 t-13t=16 (1 + r

This computation rests on a number of assumptions (e.g., it assumes zero costs for schooling itself.)

Nevertheless, it provides a baseline estimate of the income loss due to child labor.
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MA.8: MEASURING THE IMPACT OF GROWTH ON POVERTY AND SOCIAL INDICATORS

Impact of growth on poverty

The World Bank's 1990 and 2001 World Development Reports on poverty recommend broad-based
growth as a privileged path for poverty reduction, provided that it is accompanied by policies to promote
access to education, health and social services, and by the provision of safety nets. The poverty reduction
impact of growth is obvious enough since holding inequality constant, a rise in living standards must lead

to lower poverty. However, inequality needs not remain constant. When growth is associated with rising
inequality, part of the gains from growth for the poor will be offset by the negative impact of rising
inequality. To obtain an estimate of the impact of growth on poverty in Bolivia taking into account the
impact of growth on inequality, we ran three very simple regressions using the survey data. Denoting by
G, the Gini, by W, the mean per capita income, and by P, the poverty measure in period t, we estimated:

ALog Pt = t +,yALog Wt + SALog G + vt

ALog Gt = a + PALog Wt + et

ALog P, = p + XALog Wt + i1t

In these regressions, y is the gross elasticity of poverty reduction to growth (we use the term "gross"

because we are holding inequality constant); 0 is the elasticity of inequality to growth; 8 is the elasticity

of poverty to inequality holding growth constant; and X is the net elasticity of poverty to growth (we use

the term "net" because inequality is allowed to change). The following relationship holds: X= 7+P8.

Impact of growth on social indicators

To obtain estimates of the impact of growth on non-monetary indicators, we used a worldwide panel
model because there were not enough data points to run regressions on Bolivia alone. Specifically, we

regressed the social indicators on a spline function of per capita GDP and urbanization rates using data
from the World Development Indicators for the indicators and urbanization, and from the World Penn
Tables for the per capita GDP. Denoting by Slit the social indicator for country i at time t, by Yit the real

per capita GDP in constant US dollars of 1985 (Chain index in Penn Tables), by LYI to LY5 the GDP
splines in log, by LU1 to LU5 the urbanization rate splines in log, by Year, the year of the observation

(the time trends are region-specific in most cases), and by aq the set of fixed country effects, we estimate

for each indicator a panel model with a log-log specification:

Log Slit = a+ PILY1i +P 2LY2it + P3LY3it + P4LY4it + 05LY5i,

+ y1LUlit +y 2LU2i, + y3LU3it + y4LU4it + y5LU5it + SYeart + %. + eit.

The 0 and y parameters provide the elasticities of the various social indicators to GDP growth and

urbanization at different levels of economic development and urbanization. The data available for the

regressions varies in quality. The model has also been estimated in differences in logs (without fixed
effects), but in this chapter we use only the results of the above log-log specification in levels. Tests for

differences in the growth effects under expansions and recessions were also implemented. In a large
majority of cases, there was no statistically significant difference in the coefficient estimates.
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MA.9: WHO BENEFITS FROM AN IMPROVEMENT IN ACCESS TO BASIC SERVICES?

This annex is from Ajwad and Wodon (2002a,b). Consider a country with i = 1, ... , N departments.
Within each department, municipalities are ranked by income or wealth. That is, the municipalities are
assigned to one of q = 1, ... , Q intervals in their department, and the same number of intervals Q is used
in each department. Denote by xqij the value of social indicator x in municipality j belonging to interval q
of department i. The mean benefit incidence in interval q for department i is denoted by Xqi and jqi is the
number of municipalities in interval q of department i. To assess how various groups (i.e. intervals) of
municipalities benefit from an improvement in the social indicator, we run Q regressions:

X6 =a+ I +ely forq=1,...,Q

q=1

For the poorest interval (q=l), this yields a regression of the level X'i of the indicator in the poorest
municipalities in the various departments on the mean level of the indicator in the departments as a whole
with one caveat: to avoid the problem of endogeneity (standard department means are obtained over all
the municipalities in the department, including those in the first interval), the right hand side variable is
computed at the departmental level as the mean on all municipalities except those belonging to interval q.

With this setting, it can be shown that the marginal increase for the indicator in interval q is Qpq/(Q-1+
pq), where Q is the total number of intervals. It is important to note that the sum of these marginal
impacts must be equal to Q. To estimate the parameters pq at once, one could pool the data and run a
single regression where the intercepts and slopes are allowed to differ between intervals:

Q Q
Q QIl l

q=1 q=I Q-1 J
However, there is a restriction in the estimation of this regression in that the sum of all marginal effects

= 1 must be Q. Writing fiQ in terms of the parameter for other intervals yields:
q=QQ1 +,8

=(Q -1(1- Qf '~ 1

Q-1+q
q=1-1 +fiq

This restriction can be taken into account by estimating the following using non linear least squares:

( Q 1Q-1 )q /Q1

Q Q-1 EX I - X I (Q-1 1-2 Q-1 E - X I -PX

q=1 q=1q
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